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You wouldn’t stuff yourself tonight 
-then go hungry all next week! 


Ds ‘expect your radio storage battery to 
bring in programs loud and clear when 
you work ie day after day without replenish- 
ing the power. Keep the battery strong and 
active by feeding it regularly—with a 
Rectigon Home Charger. 

Charge at trickle or high rate 
does both. 

With the Rectigon you can get a steady 
“erickle” to replace “A” power as you use 
it. In ease of heavy drains due to prolonged 


ctigon 


Biss Rectison for 
better battery 
charging, Westing- 
house also makes Micat- 
ta Panels and tubing 
for better insulation, 
and power testing in- 
seruments for better 
reception. 


Rectigon Home Charger 
for radio and automobile 


use of the set, by a mere rearrangement of 
the leads you charge “A” or “B” batteries 
quickly, at a heavy rate. Either way, when 
you turn on your radio, you have power to 
spare. There are no acids or chemicals with 
Rectigon — no moving parts, You just 
attach the leads and plug into the light 
socket. It will charge your automobile 
battery the same quiet, “no trouble” way. 


Rectigon, the many purpose charger, at good 


radio stores, 


storage batteries. 


: Westinghouse 


@ 
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tng hadeo 
iPower! 


No acid, liquids, 

or charging bulbs - - 
Dry, permanent power 
No watering or bother! 


At last, radio power as & dependable and permanent as 
your house current, that deires no more attention 
than the snap of a switch, UPROX, the new, dry 
metallic rectifier supplies all radio power, A, B,and 
C, constantly, dependably - - probably the greatest 
of all developments in light socket radio power. 


With KUPROX Devices your set is truly electric. 
KUPROX is all-metal - - dry - - it needs no watching 
or watering - - it cannot wear out. Various models, 

from Trickle Chargers to the Combinations which 
supply all radio power from a single compact unit. 


Scientists Perfect 
Light Socket Power 


indable as. your| 
Rk that demands no 
‘more attention than your electric iron, 
toaster, 

» led by Professor S. J. M. 
1» Ph, "Dy, of the Post Graduate 
College of Engineering, University of 
Cincinnati, working with metals and 
and. electric 

of proportions 
ting, succeeded 
ire atomic struc: 
re of copper, thus converting an 
ordinary conductor: 


The | Repl 
ment Un 


Dalbs, noisy vibrators 
and ruinous 
acid and electrolyte, 
Xopror is now ered in stores of 
he country 


delivering ‘aio 
power, radio " ‘and compact 
Tagle units from whlch 

for the ope 


I obtained are among 
in which this new 
rectifying metal 


RADIO POWER DEVICES 


cement unit, retailing for only 84.50, 
it is but the work of a few minutes to 
do away with all the bothersome water- 
ing and other attention 

necessary to keep 
functioning. ‘Two si 
connections are all 
Merely 


KUPROX ~0" TRANSL 


the 


‘uprox Replacement Unit. Thus 
any electrolytic charger becomes abso- 
lutely dry. In addition to eliminating 

aitention necessary with the or- 


Fie Bekle—"The Sete of Bary 
coves satanted cake: 


‘THE KODEL RADIO CORPORATION, | . WE Pearl St., 


fumes and the pos 
clothing and furniture. ‘The Replace- 

ives a great deal higher! 
resulting in greater op-| 
ney of the battery. 
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More Than 250 Striking Articles in This Single Issue 
Cover from Every Angle the Latest Developments 
in the World of Invention and Discovery 


Increasing 
THE 
Security 
underlying your investment 
IN 


SmitH BonDs 
through 
Sinking Fund Provisions 


Coerp  Fiese Morgsen swering 
bonds offered by this House carries & 
provision by which the owner of the 
property. is obliged to pay into a 
Sinking fund a specified amount at 
regular intervals for the retirement 
‘of a portion of the bonded indebted- 
‘neas, thereby proportionately increas- 
ing ‘the security of the investor in 
Sinith Bonds, 

‘Our long experience enables us to 
surround a First Mortgage Bond 
issue with safeguards for the in- 
vestor that have created 


| World-Wide 
| Confidence 
IN 


SMITH BONDS 


Present offerings 


Yield 62% 


Denominations of $1000, $500, $108, 
‘Maturities from 2 to 10 years, 


No matter where you may be you 
can avail yourself of the Mail Order 
Service of our Home Office in Wash- 
ington, D.C. Your investments and 
inquiries will be given the same per- 
sonal, efficent and courteous atten. 
tion you would receive if you called 
at one of our offices. 


TéeRH.SMITHCO. 
Founded 1873 

Smith Building, Washington, D.C. 

ppeeryeiver erin 

at Ae ee NS 
Bidg., Chicago, It. 

Boston: ‘Avuany Burrato 

MINNEAPOLIS Sr. Louis 


Kindy send Booket and nferstonreging 


appmsss___. 
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Area Good 


By WALLACE AMES, Financial Editor 


"TEE following eter to Portas 
Scumscr. Moxray brings up an in 
ceresting subject. 


Warsace Ants, Fania! Eder, 
Dear Sie 

T have bees intersted i reading your 
recent attics on public utilities aod heir 
{nvestment value.” Undoubecdly the ri 
‘Ses have establnbed some re 
rds ia the pas few years, bor how is this 
foing to acct their coouinoedfature 
fgowih? For iostance, Tread somewhere 
fiat the sumber of pew homes wired for 
ecericity ts on the decrease Can T expect 
thatthe busioes and the eacoings of eleverc 
Tighe aod cower companies will conus 
ro incre! 


IS true that 1924 was the peak 
Tr year ia umber of newly wired 
homes. 1,783,000 homes were wired 
that year as compared with 1,222,550 
in 1926, according to Electrical Mer- 
chandising. But chere are many other 
factors that will affect the future of 
pablicutilities asa form for investment. 

The 58% or 60% of America’s 
homes which have already been wired 
for electricity include mostly homes in 
the larger towns and cities, places 
having 1,000 population ot over. 
‘There are still a big proportion of the 
homes in villages, hamlets and farms 
to be wired for light and power. 

The “super-power” developmear, 
which in layman's English means the 
interconnecting of generating stations 
is steadily making it possible to reach 
more and more of these homes in 
thinly sectled districts. It will not be 
long before electricity will be avail- 
able to_almost_every home in the 
United States. This means there will 
be a satisfactory ‘continuance in the 
umber of newly wired homes. 

Bur let us assume that the 1924 rec- 
ord will never be duplicated. Ie does 
not follow thar there will be a le-up 
in the business done by the utilities. 

As we said in our article in the 
August issue of Pororar Science 
Mowtuty, the average home con- 
sumption of electric current is now 
only $17.89 per year. The goal of the 
utilities in this branch is $85 a year. 

To begin with, home owners are be- 
ing educated to have their houses 
more completely wired. The oumber 
of outlets per home is on the increase. 
In addition to the more extensive use 
of table and floor lamps, in addition to 
wall and ceiling lights, plugs are being 
installed in kitchens, laundries, bath 
rooms, etc., so that electrical ‘appli- 
ances inay be more extensively used 


Why PUBLIC UTILITIES 


Investment 


This table of figures from Electrical 
Merchandising will indicate how | 
‘great is the furure market for electric 
‘Current in the 16,000,000 homes which 
are now wired 

74.9% of homes are as yet without 
an electric toaster; 

62.9% have no vacuum cleaner; 

97% have no electric range; 

733% have no electric’ clothes 
washer; 

98.3% have no electric ironer; 

73.9% have no electric fan; 

97.607, have no electric refrigerator; 

86.5% have no electric heater; 

95.3% have no electric cooker, 


BOTH manutacrurers of elesrc ap- 
pliances and electric light and 
power companies are rapidly educa 

the public to the wider ‘ute. of 
laborsaving and comfort-produciag 
electrical devices. And a comparison 
of wages and cost of living, shows 
that the public is able to afford more 
clectrical convenicaces. 

Tn 1913 wages and cost of living 
were both reptesented by too, In 1926 
the cost of living figure had risen to 
about 175, but the wage figure had 
mounted to about 299, showing a 
wide purchasing margin which did 
Docexlse in agi 

"The laborious work of the farmer is | 
scill a subject. of popular discussion 
and still one of his grievances, In the 
carly days of electric lighe and power 
development ic was not possible for 
central stations co transmit current far 
enough from their generating plants 
to make itavailable'to the farmer and 
the resident of the smal village. Bur 
that situation is being overcome and 
the facure will wieness electric farms 
‘which will compare favorably in mod- 
fem conveniences ‘with the. electric 
home so common today. 

We will soon see much of che hand 
labor of the farm done by electricity, 
Irigation is already a big source of 
clecttic revenue, ‘The day is coming 
‘when eleeeric power will be commonly 
ssed for ince aco, anaton for 
the increase of egg production, shellin 
weil plenniag etcierous crops, foresie 
ing, cream separating, running grind- 
stones, silage cutting, milking, charn- 
ing, operating lathes, drills, pumps 
and other machinery, horse and sheep 
Clipping, and sawing, refrigeration, 
sterilization and all the houschold 
uses now common to the cities. 
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Follow the definite plan given in this 
book, and your financial independence 
‘The plan works just as surely, whether 
You are now earning $1,090 0F $109,200 


‘The way is certain—each step plainly 
indicated and abuolitely safeminde- 
pendent of hick, business genius or 
yeculation, 

Every fact has been harvested out of 
the 46 year experience of Cochran & 
MeClucr in che first mortgage invest- 
rent banking business. 

40 simple, anyone can 
a0 definite syone can 
‘andsocertain,nooneean fail 
In addition tothe Financial Independ- 
ence Plan and. the unique budget 
tchedale, the book gives soguetions 
that enable you to enjoy more of the 
food things of life, both while bull 
tng your independent fortune and after 
you have atained it 
We invite the mont keel to read 
this plain, straightforward intrest 
book * 
Send coupon. We easplay no sales: 
ren, therefore none wil call 


F Cochran && McCiwvee Co. 
Fe Dearborn Sey Chicago, 


46 North Dearborn Street, 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 


book contains complete 
instructions for building small al- 
ttemnating current motors in several 
sizes. ‘The designs will be found 
in harmony with those of the very. 
best manufacturers and they can 
be worked our by the amateur for 
making useful instruments. 


Fully Mustrated. Price, $1.50 


350 Fourth Ave. 
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A Good Investment 


THE figures show that through the 

introduction of more efficient 
methods the utilities are being able, 
year by year, to make better use of 
the capital they raise by selling their 
bonds and preferred stock to the in- 
vesting public. Total capitalization, 
according to the Wall Street Journal, 
was $4,100,000,000 in 1920 and $7,- 
500,000,000 in’ 1926. Between 1915 
and 1926 the k. w. h. production of 
all utilities increased from 16,175, 
(000,000 to 68,732,000,000. 

These facts may be translated 
very interesting investment story 


oa 
- One 


buy the bonds and the stock of com- 
panies whose future market is as- 
sured. Styles, trends and customs 
change and with the change some in- 
dustries decline and others advance. 
It is plain to sce that the future 
market for electric current will con- 
stantly increase, thus assuring in- 
creased revenue to the light and power 
companies. 


F COURSE, the references we 

have made in this article apply 
only to the electric branch of the 
entire public utility world. Usilities 
fell other services than electric light 
and power. Other major services in- 
clude gas, transportation, water, heat, 
steam power, ice, etc. In general, our 
remarks about the progressiveness of 
electric companies apply also to com- 
panics rendering other services. 

Your investment banker (or your 
local utility, if you buy its stock 
direct) is prepared and will gladly 
furnish you with full information re- 
garding any investment he recom- 
mends to you. 


To Help You Get Ahead 


HE Bootes Inted txlow will help every 
“Trtely ia tyig ous Gua plas They 
wil be ot on Pest 


How to Build an IndependentIncome(15:7 
Edition) “Desrbes a plan for buying 652% 
Fiat Morieage Bonds by payment 
‘more a moath, and shows the results that may 
be accomplished by systematic investment. 
dress: The F-H. Smith Compsoy, Smith Building, 
Washingwoo, D.C. Ask for Booklet 75 


‘The House Behind the Bonderemindsthe in 
‘estor ofthe importance, pot oely of seudying the 
investment, but of checking up the banker who 
cfers ic Address: Fidelity Bood & oreae: 
Go,, 1188 New York Life Building, Chicago, I. 


Behind the Scenes where Bonds Are Made 
tcliHow you can ef een years and Bae 
Sm lacome eqeal to pour present livin 

This bookie can te scoured by weg to 
Cochran and McCluer’ Company, 6 Noch 
Deathoco Street, Chicago, I 

Thietyewo_ page illustrated. booklet, de 
| serbing ove of the largest public selisy com: 
| fain of interes to inves. Uciliey Secu 
| Ser Gompany. syo'. Lasalle Se, Chickgo, ll 


of the first rules of investment is to | 


You can 
WATCH YOUR 
MONEY WORK 


NVESTORS who demand safety 
first favor public utility secur- 
ities because they know that 

most of the money invested in 
this way goes into great; nent 
properties where it can be seen at 
work day and night, every day 
in the year, 


The recently published 1927 year 
book of the Commonwealth 
Edison amen of Clon 0 Cound she 
4 wanes copy) iw: 
trate this fact woh on ingrcel char 
showing that 38 cents of every Edison 
dollars invested inthe Companys ve 
inter-connected generating stations— 
the preeet seruteperatel cone tu 
tort atm, in fac in the World, 

A little more than 39 cents of every 
aison dollars mitaryinveted inthe 
tage of underground) bles which, 
Sh che Compan 9" lesion 
comprises the distribution system, 
Dividends on the captal sock of the 
Commonwealth Edison Company, one 
itn pli compan ich 
sre represent have thou 
Interruption for 38 years. 


Our Monthly Savings Plan of $10 


COMPANY 


Pe Sted deat ot 
SEM See 
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He's Looking at Music! 


Dip You Ever Sze Tone Quatity? 


OU may not want distance, you 
ay not even be particularly 
terested in getting a very 
selective receiving set, but you 
certainly do want crue tone quality 

‘The Popular Science Institute has 
been able to substitute the eye for the 
‘ear in judging this quality 

The tone quality of a radio set is 
really a measure of the faithfulness 
with which it reproduces in the form 
of sound the electrical impulses that 
it receives from the broadcasting sta~ 
tion by way of the receiving antenna 
or loop. In carrying out this function 
in a perfect manner, the following 
characteristics are of importance: 

1. Its ability to amplify with equal 
effectiveness all the audible Frequencies 
that compose music and speech, 

2. Its freedom from self-generated 
stray oscillations which combine with 
and distort the form of the received 
electrical impulses, 

3. Its ability to maintain the rel- 
ative strength of the electrical im- 
pulses while they are being detected 
and amplified 

The ideal set, from the standpoint 
of absolute perfection, shoxld show no 
departure from perfect in any of these 
characteristics throughout the range 
of broadcast wave lengths in the radio- 
frequency end and within the audible 
range in the audio end. 

No radio set is absolutely perfect. 
Its relative quality depends on how 
much it deviates from perfection. As 
no two ears are the same, ear tests can- 
not be reliable. By the Insticute’s 


method, the performance of the set 
is translated into forms that will 
affect a visual meter so that a pointer 
moving across a dial is substituted for 
the erratic and uncertain human ear. 

OF the imperfection to which the 
radio set may be subject, the presence 
of any stray audio- or radio-frequency 
oscillations is most harmful because 
they are sure to result in distortion. 
Consequently, absolute freedom from 
such distortion is necessary 

The test arrangement for obtaining 
the over-all audio-frequency charac- 
teristics is of particular interest because 
in one single rapid test it reveals the 
accumulated effect of the small dis- 
tortions that may be caused by the 
various parts of the set or circuit 

This arrangement consists of a per- 
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fect miniature broadcasting station 
capable of transmitting for test pur- 
poses an unvarying test signal on any 
Eesired wave length and modulated ac 
any desired frequency in such a way 
that the modulation can be changed 
through the entire audible scale with- 
‘out altering the degree of modulation 
or the intensity of the signal 

The set is exactly tuned to this 
transmitter and the output of the set 
is connected to a measuring system 
that is the exact equivalent of what a 
perfect loudspeaker would be if such a 
perfect mechanism were obtainable 

The modulation of the transmitting 
wave is then varied through the 
audible range and the response of the 
receiving set is recorded. ‘Throughout 
the test, the transmitter is kept under 
constant observation by means of a 
cathode ray oscillograph to make 
certain that the transmitted wave 
used in the test is of uniform strengeh 
and that the modulation is constant 
ing the figures obtained in this 
the engineers of the Institute 
are able to plot a graphic curve which 
represents a perfect picture ofthe over- 
all efficiency of the radio set. It is not 
a case of forming an opinion regarding 
a set's tone quality, but of determin- 
ing facts by actual measurements. 


A 20-page booklet on buying, in- 
stalling and operating a radio outfit, 
that also contains a list of reliable 
tested equipment, can be secured from 
Popular Science Instirute, 250 Fourth 
Ave., New York City, for 25 cents. 
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When You Switch on Anything ff 


Day Fan 


‘You Want / 


HAT means just what it 
says, when you're talking 
about the Day-Fan Radio, 

because this year for the first 
time in radio history, these fine 
receivers get their power 
through a silent little motor 
and a generator supplied with 
the receiver! How's that for a 
great advance? No Batteries! 
No Eliminators! 

Never any worry about “will I 
get what I want?” Never any 
worry about run-down equipment. 
Go away and leave your radio for 
six months—when you come back 
switch it on full flood o'power, as 
easy as your electric fan. Tremen- 
dous volume when you want to 
dance—beautiful quality always. 

Day-Fan, the radio receiver used 
by great broadcasting stations to 
listen to their own programs (list 
fon request), still stands alone. If 
you want fine battery powered sets, 
we make them from $65.00 up. If 
you want the new light socket AC 
tube set, we make that too. What- 
ever you want in radio this year, 
ask a Day-Fan dealer for it. 


fe Hepere ficency 
‘ice sod the small motors themactves. sch 8 for cculat 
prominent analctn f le soi 
tae rerigetors snl howehold 


it out and send it in, or drop a post card 


‘Send me information regarding the items checked: 
DAY-FAN ELECTRIC COMPANY . o c 
DAYTON, OHIO 


Radios Motors ‘Vacuum Cleaners Fans —Premalgors 


Pst 
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rebe Now (iene 


fr four products of 
superlative merit— 


In the Synchrophase Seven will be found new developments 
that greatly increase tone, selectivity and distance reception: 


A three-point tuning drive, mechanically positive in 
action, operates the five condensers in unison and main- 
tains the perfection of the factory adjustments; seven 
tubes—each actually contribute to the production of 
tone, volume and distance; tube-isolating circuits give 
greater selectivity, better reception of low waves and 
nullify oscillation; concealed rigid wiring complete 

shielded; Binocular Coils are Litz-wound so that hig! 

‘waves are as strong as low ones; one controlling dial. 


Cabinet of butt grain walnut with panel in French 
manpottey, of exjuastie dedkjn and workmanship. 


The Synchropbase Five with special features that provide 
exceptional tone, selectivity and distance; one, two or three 


dial control at will; power tube ration; Colortone; 
complete station coverage; Litz-wound Binocular coils. 
The Grebe 20-20 Cones The Grebe Socket Power 
reproduces with full tone color, Type 671 
Grebe 20-20 Cone the complete rangefrom highest gives dependable "B” and "C” 
935 to lowest notes made 20” in power supply. It ls quiet self 
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Foe full information send for Booklet P 
A.H, Grebe © Co., Inc., 109 West 57th St., N. ¥.C. 
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Anse ‘Takes to the Air 


PARKED my car onthe 
cedge of the prairie, a 
dozen miles back from 


I 


around in that 
for the row of 


14 spot in America. For 
this was Maywood Field, the 


I passen 
‘already’ eh 


ngs have 
el, since the first of 
7 to make it a safe 
prediction that in another 
year, perhaps sooner, travel- 
i by’ air will be as popular 
‘the United States as it is 


gone out of 
muil earrying business. 
condly the people of 


at your morning paper 
lines over aviation news, And the 
ificance of the other fact just cited I 


of any such nation 
tion, that morning at Maywood Field 
Two or three spectators, like myself, 
ing the time of day ‘with the me- 

nye on planes in the hangars 

‘out in the field.” A few postal clerks 
sorting and sacking mail. A group of 


specting the machines in which they were 
presently to fly to the four wind 
among themselves and looking 


partment to turn over the last of its air 
routes to private contractors. 


o'clock steps in, roars across the prairie 
and rises for a test spin. The plane which 
I start for New York at the same hour 
isstillsleepinginitsshed. The Detroit flyer 
lands, and the sound of his engine 


bay cease before gto the 
sun emerges the black 
speck of the night m 
New York, Literal 
‘come only’ from 
this plane which 


is hardly out of the cockpit 
before another plane is heard, 
this. time from the. West: 
“Here comes Omahal” eries 


the ‘New York plane to a 
waiting Post Office tru 
her planes, waiting, 
ang Sena 
last leg of the Sai 
Chi 
route, glides down, 


TT EREE planes 
waiting, pilots in their 
seats, mechanics standing by 
Porters dump mail sacks from 


‘The 


stand 


the new arri to each of 
them, Then, sharp on the 
dot of five-fifty, all three taxi 
down the field, rise and wheel 


other to Kansas City, 
plane will take on the mail it carries for 
Dallas and intermediate points, and the 
third for Minneapolis and St. Paul. 

ily morning drama of 


experiment with a New York-Washington 
‘sir mail service in 1918, established the 
first link of the Transcontinental Airway, 
from Cleveland to Chicago. Five of the 
eighteen commercial airways established 
by the Government center here at Chi. 
cago now. And over these eighteen 


1¥s, totaling more than 10,000 miles a 
crossing the country in both direct 


from coast to coast and from Canada to 
‘Mexico and the Gulf, 19$ airplanes in the 


par these planes carried 453,649 por 
of mail and there was but one mortal 
accident to all of these planes. 
‘That sort of thing has been going on for 
eight years, but the public has displayed 
interest in flying until now. ‘The 
air mail service as such meant nothing to 
most of the people. 
‘When the Government decided to go no 
farther in the operation of its own mail 
contracted with private com- 
panies for carrying air mail, as it does with 
the railroad companies for carrying or- 
inary mail, passenger transportation by 
ir in America hegan to look up a litthe: 
for the contracting companies carrying 
‘were permitted to carry passengers 
‘and express matter on the same trips. 
begun to ride with the air mail, 


YEA realize that in. the year 1030 
676,567 passengers paid theie fare a 

carried in airplanes for longer or 
ter rides, in the United States. Be- 
ss these 04,858 passengers traveled 
dead-head 1 to figures con 
led. hy Willamn eCracken, Jr. 
Chief of the Division of Civil Aeronautics 
of the Department of Commerce, to whom 
every airplane operator in the United 
Stutes is now required to report. 

‘The biguest passenger business of the 
year was done hy the line operating he- 
tween Philadelphia, Washington and 
Norfolk during the Sesquicentennial E: 
position, from duly. to December. 
carried 8,695, passengers 
As many ot 


advertising stunts, aerial photography 
spraying and #0 on. 
iled flights aggregated 
‘Add to that the sched- 
hts already mentioned, of 4,47 
and another 88,040 mies flown, 
‘on specialiy-arrangead tours, cross-country 
contests. and exploring expeditions, an 
we have therespectable total of 23,310,332 
es of airplane by strictly non 
tary planesin 1026, Andiwhen youadd 
ie 25,133,640 miles flown during 
the sme year by Army, Navy and Marine 
‘rps pilots, making’ some_ 48,448,002 
s of flying in the United States in the 
latest complete calendar twelvemonth, 
Jooks as if America were then pretty well 
up in the air. 


ixame, but Europe has been heating us at 
Lever since the war. Only a few months 
‘ago, in fact, the outlook for commercial 
aviation in’ the United, States seemed 
‘almost, hopeless., The Government had 
refused to consider a subsidy for flying. 
Commercial aircraft, operators were hay 
ing dificulty in getting capital and 

ducing young men to go inte training as 
airplane pilots. Even the Army and 
Navy were not getting nearly enough 
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recruits for fying service. 

‘Then Russell Maughan 
macde his coast-to-coast 
non-stop flight. That got 
newspapers and 


est in flying. 
Commander Byrd flew 
across the North Pole 
the ripple came a little 
nearer the surface of the 
public's consciousness, 


‘Then, one day last 
May, an air mail pilot 
named Charles Lind- 


bbergh casually flew from 
San Diego to Paris, mak- 
ing short stops en route 
at St. Louis and New 
York. That made a bi 


splash. People every 
where began to wake up. 
to. the poss 


flying. And when Cham- 


‘Aviation 
changed. 


HAT was what I 
meant when T said 
that America had at last 
become air conscious, in 
the sense that Europe 
hhas been air conscious 
for several years. In- 
stead of nobody want 
to fly, now everybods 
broadly speaking, wants 


invest in ai 


facture and operation. 


More important than 
thee, the ring of pe 
the 


youth with, 
desire to fly lke 
ber 


gh. 
‘That boy did for avia- 
tion in America what 


eippisel ly 


at 
Iualy by offering every fee re 

aes tes tlan peop 
trying to make the Italian peop 
conscious; Lindbergh has done that for 
America. Aviation schools, are "over: 
helmed with applications for instruc- 
ton, Instead of paragraphs about fying 
Accidents, newspapers. print. pages of 
Constructive information about the pres- 
entand future of aviation, 

No wonder Secretary Hoover has pre- 
diced that before the cod of 197 the 
commercial aviation mileage flown Jn 
the United States may be expectel to 
each a total within 23,000 miles a month 
ofthat being flown in all Europe. 

‘Thowe figures of passengers carted in 
American airplanes last Year may have 
scemed impressive, but “consider them 
Sein fora moment. Outof nesely 750,000 
passengers, only about one percent, or 


erate aie ati 
a ! 


‘UPR Gtmorame agencier 


around 7,000, went by airplane because 
they wanted to 

other 99 percent flew as 
has been the American way of looking at 
aviation; as a rather hazardous stunt, t0 
be indulged in for fifteen minutes oF #0 
just to see what the sensation of flying is 
like, Tn Europe virtually all passengers 
fly because they want to get somewhere 
ina hurry. 

Precisely what the Government has 
done, is doing and has pledged itself to 
do. for the furtherance of commercial 
aviation has been clearly expressed by. 

Hoover, in whose Department 

‘of Commerce is now vested control ofall 
son-military flying, ineluding the air 
Th slag Inumedlahdy naccory tn 
the development of commercial aviation,” 
said Mr. Hoover, “is airports or terminals, 
which should be provided by the principal 
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‘with an airservice that wil iva that of Rarope des a large menture tothe advance of interes fllowing the succefal tranasceanic Maha 


fields as are 
oct in 
the same way” that ppl 
facilities make them seaports, Air routes 
ean seareely be expected unless there is a 
chain of airports, where supplis,selter 
teeth 
providing the airports, the 
will be providing the emergency Inning 
fields where needed, mapping the 
routes, licensing pilots, supplying air 
charts, and providing lighthouses for the 
‘ti, as it does for mariners, These things 
the Goverument is now doing, as well as 
developing forms of direction fading, 
enabling the maintenance of the service 
in all sorts of weather. 
“We will not develop a passenger serv= 


fce, or even a safe postal and express 
less we apply such safeguards 
in force under the law. ‘There 
must be rigorous inspection of planes ard 
the licensing of pilots must be vested in 
the Federal Government, as it now is. 
If you study accidents in the United 
States you wil find that an extreonins 
ily high percentage of them are the result. 
of planes having been flown that never 
should have been allowed to leave the 
‘ground, of of planes being piloted by in- 
competent persons. There must be an 
assurance of rigid inspection and of com 
petent operating personnel if we are to 
tablish confidence in acrial navigation. 
Every ship that departs from our shores, 
is inspected as to safety of construction 
and equipment: every officer has been 
tested as to his efficiency.” 
‘Enough progress has already been made 


toward completion of the program Mr. 

oes to justify the declaration 

of the Department of Commerce that 

within « short time the Federal Govern 

ment will have provided 9800 miles 

a I emergency fields, 7800 miles 
i 


as the hub, 


+4000 landing fields in the United States, 
listed at the Department of Commerce. 
‘One thousand of these are included in the 
“officially approved” classification, Two 
hundred and seven cities have already 
provided municipal airports, ninety-three 
more cities have begun arrangewents to 
provide them. 

“The difference between an airport and 
‘landing field is Iargely.a matter of equip- 
ment and location. (Caminwef wa page 129) 
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Our Amazing World 


A Weave of the Hand Starts Steel Mills or Produces 
Music—Baseball Games at Night—Other Strange Sights 
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WS of the appointment of Barnard Sylvester as execu 

director ‘of transportation of the Atlantic and 
fc Railroad reached Daniel Marley in his office at 
omentafter the sy 


rintendent’s 


aviv 
Frat ee im omar ong aoe tthe ad 

to indulge in his morning ritval of toying with the row 
om his desk As he rea 


naine fo a a 
upon the person 
the sheer force of hi 


7 
former place of grandei uk not forget that temporary 
change in the management high up had brought about his 
official downfall and had woefully wounded his pride.” And 
man who had literally wrung his resignation as supe 
from him had been a stranger like this Barnard Sylvester person, 
‘one who could not know of the part he had played in bu 

i what he fo lieved to be the finest 
transcontinental railroad chain, ‘Thus it might 
Kappan again, for eyivertersceniog hed bees ac selon end 
secret as that of his predecessor two years before. 

‘Marley stared at the paper with glazed eyes, but the words 
came to him clearly. Mr. Sylvester was no stranger to. the 
people of Montreal, it read. He had come from the P. & C., a 
Poad reputed to be the Atlantic and Pacific's strongest com- 
ppetitor for western business, and the newspaper hinted at im- 
portant developments in the near future. ‘To Marley, alone in his 
‘office, the promised developments could have but one meaning— 
his resignation. So certain of it was he, that he felt the future 
‘would be too long to wait for the dreaded news, ““An’ wha 
an execootive director of transportation?” he asked, when 
General Manager Lemuel C, McCutcheon answered his long 
distance telephone call. 


H, HELLO, that you, Daniel?” McCutcheon’s voice sound- 
‘ed friendly and almost reassuring. “An executive director 
of transportation, if you refer to Sylvester's appointment, is a 
High sounding ttle inant tot the fancy salary we are paying 
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Skill and Pride on Trial 
as the Limited Thunders 
in the Race against Time 


By 
LEO F, CREAGAN 


Ilustrated by H. M. D. Rundle 


“An? ig he to be me boss? the superintendent inquired 
suspiciously. 
"Not directly, Daniel,” the Montreal official replied. “Of 
‘course, he will have certain authority over all departments, but 
Mr. Sylvester js trafic man. ‘How's everything on the road 
this morning?” 
in’ how should I be knowin’, whin the first thing I see 
open me door is an announcement of an execootive some- 

er other?” 
eC y 
of Marley's wounded feel 

“No need for you to bother your head about Sylvester,” said 
McCutcheon. “Tl have some conversation with you about, 
hhim the first time I see you. So long, Daniel.” 

Keen disappointment shone in Marley's deep-set blue eyes as 


igh served only to increase the hurt: 


ashed the telephone from him. MeCuteheo 
the information he sought. Tt would 
spoken at once. Better to know the worst than to undergo the 
agony of su 

Gloomily iperintending. the 


ation new to hi 
‘Something told 
th a sudden. 


WAS while he was inthis dismal frame of mind thatthe tele 
gram from Barnard Sylvester came, a message! courteous 
worded but clearly mandatory in intent, inviting the super 
tendent to meet the executive director of transportation in 
ter to accompany him over the Ontario 


Harley's yes ached sn ede hoes ft. offcial 
“Be gar, ‘tis a person ©’ liftin’ the pin on me offic 
office the mutt be doin'!” he remarked as grimly he set about 
clearing the accumltion of two years from the pigeonhoes of 
his desl 

‘When General Manager McCutcheon had confirmed the report. 
of the coming of Sylvester to the A. & P., he had no idea of the 
storm he was stirring in Superintendent Marley's soul. Tt would 
have been all the same in any event, Not that McCutcheon 
‘would deliberately hurt Marley. On the contrary, he had the 
‘warmest admiration for his superintendent. But, truth to tell, 
Barnard Sylvester had been forced upon the general manager 
by Sir Samuel Van Cleve, a new and highly influential member of 
tie board of directors 

Van Cleve was party right in his belie! that the A. & P. 
needed a man of Sylvester's reputed trafic ability. “The in- 
auguration of extrafare passenger train service a month hence 
was an epoch-making event in railway circles, and it was no 
secret that McCutcheon did not favor the addition of a new train 
in each direction between Montreal and Chicago. Overruled 
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by the U. & 
nection at the International 
border, MeCutcheon had been 


forced to accetle to. their de 
mand that new service become 
effective November first. And in much the same manner was 
McCutcheon forced to announce the appointment of the man 
to supply th enthusiasm fr the new project, enthusiasm which 
‘Van Cleve believed the general manager lacked. 

‘Thus it happened that Daniel M 


out. sufficient 


ceause, had worked himself up to the p id battery, 
id as he waited for the object of his spleen, that fine October 
his weather-tanned face was set in grim lines. Pre- 

to despise the man at sight, Marley found a hard b 


vester’s gripping handshake and the seeming gladness 
is dark eyes. 
T've been hearing about you 
motioned the superintendent to a chair in his private ear 
“Tis nothin’ else ye could be doin’ if ye ever worked anyplace 
Marley naively remarked. 
ter Innghed and held an open cigar case before his 


he_remarked as the 
“Under: 


« 
train drew away from Bonaventure 


NDERFUL railroad we have,” 


Id it.” 

arley expelled 
n hands I drive the first spike w 
 whin it was finished I drive the 


stand you helped bu 


|, that was quite an honor, being selected to drive the 


th a spike maul, fer the job 
lay Marley" in thim days, 


ester smiled approv- 


ncletel the Fight 
Il be good for our new extra- 


TT suppose the track 


inely 
vi frontier Special?’ 


fare train, 

Fine. We have the track, that's the important thing ‘Then 
pment and engines should be here in 

questioned Marley. “Is it some ingines we be 


gettin’?” 
“Yes, we are advertising new equipment from engine pilot to 

observation platform thing to he lettered “Frontier 

Special” —even the engine tanks 

1, Mr. Sylvester, sir, ingines is not built is 


“Tknow.” 
second-story 
considerable A. & P. Railroad money to ind 
-e builder in the States to part with 
Here's the design, 
. “and here's a picture of the finished product. Aren't 


couple 0° 


Sylvester smiled knowingly. “I had to do a little 


ontrack for thee Jee 8 
Don't yout like the looks of them?” 
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“The looks is fine,” Marley deeiared, “| 
welll be a havin’ on our hat 
“White elephants!” Sylvester elevated his eyebrows. “Just 


run,” Sylvester smiled, 
aan hour for a short distance not—" 

Marley’ grinned reproachfully 

he fer a short distance they 

ime, Mr. Marley,” Sylv upted i 
engines will be here in a couple of weeks, Well use them on the 
new trains.” 

Tt was a thoughtful Marley that bade good-bye to Mr, Sylv 
ter late that afternoon. The cloud in his aky had already beg 
taking form. The smiling Mr. Sylvester would personally de- 
liver into his hands the tool with which he must work his own 

1 tool in the form of a giant locomotive unsuited to 
pull the extra-fare tra 

‘Ten days later the engines were reported in the yards at 
Montreal. Calling together his mechanical staff,” Marley 
hhourded the frst train for the East, Arriving at the outer yards 
he learned there had been a delay in beinging the 
the St. Lawrence River. Th 


ir great pouter 
eam chests would clear cerlain structures, At noun 
arrived, and the afternoon was spent 
aand lubricating them for the trial n 
For a week the tests went on. With a short train of freight 
the approximate weight of the new passenger 
il his mechanical assistants thundered up and 
down the Ontario division. Tt was a discouraging business, for it 
forced upon the superintendent a disagreeal ‘one th 
felt would only hasten the inevitable call for 
truth would have no other. Gladly have admitted 
that the design and photograph had deceived him. He 
they had not, Reluctantly he admitted that, the engines were 
impressively designed and capable of hauling heav 
mountain grade, but he was prepared to prove bj 
that they were not built for high speed. 


HEN Marley told McCutcheon the engines could not, 
make the time with the extra-fare trains, the 
smanaperutlered «hall cappresnd chucks and erat forEyive- 
ter. The exceutive director of transportation came, cordial 
lis eyes and warmth in the enthusiastic handclasp Ibe guve 
Marley. 
ell, how are the new engines testing out. 
“Sure, Mr. Sylvester, sir,” Marley hesitated. 
hates to tell ye, but thim engines reminds me more 
some sacred oxes which I onct see in the 200. 
Sylvester threw back his head and laughed heartily. 
“So you've changed them from white elephants tosacred oxen, 
have you, Marley?” 
“Thave, an’ sorry Ibe to say the wurrds. We must use our 


asked. 
tis me that 


———— 


old ingines on the new 
trains,” he announced 
firul 


wn se can do tha 
fester iwoed. 
Me alerted the new 
fh tai tl end 
If your men are afraid torun 
thf have the factory 
Did # bit temo min 
atmul” Marley cried 
Mit Mex Sylvester, 
Regt 
make the time.” 
bi ean make the 
ya ag 


YLVESTER turned bo 
the general manager. 
H that’s all vou wish to 
sce me about, il be going. 
Tim due at the Algonquin 
se right now." 
‘Sylvester smiled 
out, Marley sat staring at 
McCutcheon.” The general 
manager saw the mute ap- 
peal in Marle 


fe drummed on the table with his fingers. 


“You've heard the saying, Daniel— 
wer behind the throne’— haven't you 
iia tccin bane. 
I be tellin’ ye, Mr. McCutcheon, 
thim ingines- 

“I know, I know,” McCutcheon interrupted testily, 
Sylvester is handling that. I've agreed to let him d 


T've 
agree to pumber of things recently that I don't particulely 
favor but— 

Be yar, if T was gineral manager,” Marley started to protest, 
Dut the look in the other man’s face stopped him. 


‘McCutcheon said in a tired voice, 
Go the limit for him—as you 


Marley that started toward the elevator. 
icheon meant by “power behind, the 
‘And “go the limit for a man that. . . Could it be 


the outer yards in Montreal, Marley woke to a day which 
promised only dire disaster. If Sylvester were only out of the 
way, he reflected, what it could be! Then he could use his 

lendid. high-wheeled engines on the new trains; engines that 
Shey had ore than sear flawles service eland the, 
instead of Sylvester's expensive mi 

‘The temptation to defy Sylvester hed been in his mind for 
week. He had only played with the idea. Marley knew he could 
not afford to run counter to the will of his superior o 
without the general manager's approval. And McCutcheon’ 
significant warning that he go the limit for the other man had 
crossed his mind countless times, since that last interview. 
Well, he knew that the path of wisdom led away from anythi 
designed to confound the new official. And what was infinitely 
‘worse, he knew that that path led to certain failure, for tonight 
the new train service was to be inaugurated. 


zailroad world upon him, to go limping into Toronto hours late 
With a fine new train, @ train whose only excuse for existence 
was the guarantee of “on time” service in return for the extra, 
fare charged, this was asbitter thought. And what rendered the 
situation almost unbearable was the knowledge that the failure 
‘which hung like a terrible specter before his eyes need not 
occur. For the A. & P. Railroad had capable engines idling in 
its roundhouses, engines specially built for high speed, any one 
of which could easily make a whip-cracker out of the “Frontier 


“If Mr. MeCuteheon only Fave me tell him that Sylvester's 
ner than a goose about railroadin’,” he muttered, a hard 
fits in his eyer 


Th spite of his worries, Marley breakfasted well, and donning 
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ender “hao 
held alot by the operator 


4 long raincoat, set out across the network of rain-swept yard 
tracks for the roundhouse, Inside the great barrackslike bul 
ing the first object to mect his eyes was one of the new eu 
undergoing final touches for the night run, In the next stall 
stood its mate, handsome in appearance but wholly deficient in 
the speed qualities needed to maintain a fifty-mile- 
i schedule across the Ontario division 

With a grunt of disgust Marley passed on to another part of 
the shop where painters were at work on the tender of an engine 
that was the pride of his heart—the great 951. His eyes lighted 
tas they fondly rested upon drivewheels as high as his own head 
and upon the towering symmetrical boiler to which was coupled 
‘long cylindrical tender. 

“Be gar, if T could use the 931 'o 
this night,” he muttered, * "twould be- 

He stopped short and stood staring at the engine. ‘Then, ina 

jaws snapped and, swinging about, he hurried to 

the master mechani 

‘An hour later Marley te car, drawn by engine 951, 
slipped out of the yards, headed for the west, And at about the 
same hour, a full sister of the 951 wax ‘eastward from. 
‘Toronto, each in obedience to Marley's co her 
only the train dispatcher at 


the “Frontier Special" 


ITE waiting rooms 

Montreal were jazamed with an 
‘clock, the hour set for the westward departure of the A. & P's 
extre-fare t ck Number 11. the train stood, colorful 
nd oplend tly lighted equipment and newly. un 
formed crews, the finest product of ear-inilling art. 

Railway oflcials jostled newspeper end picture men and 
happy pessengers followed grinsing porters struggling with new 
Ingaage through the crowds. 

"McCutcheon and a group of passenger department men stood 
near the observation car, to which car was hung a large round 
marker bearing in rose-colored lights: “Frontier Spec 

(At the front of the train Marley paced andy with a look of 
disgust on his face, watched Sylvester posing Tor the picture 
tien. ‘One hand resting on the shoulder of the etgincer and the 
other touching the great steam chest of the locomotive, the 
executive. dirstor of transportation smiled 
srhile a flashlight was made. 
ireckoned the superintendent to his 

“Well, Marley.” said Sylvester, losing hie smile for a moment, 
“it’s up to you. As I've told you, we have the track, the engines 
everything, If there's failure tonight, il be a man fi 
‘one that you'll have to answer for.” 

‘Marley's face flushed and his lips moved to reply, but no 
words came. "A blind rage possessed him, a fury that sent hot 
tlood surging through him. He wanted to throttle the man, to 
choke and throw him aside as he had subdued drunken mule 
skinners back in his track-building days. Something. within 
bel im, od wed he turned to ok out StcCuhcon, 

train was about ready to start when the gen 
felt a hand tugging his sleeve. ee 

“Oh, hello, Dante,” he smiled dryly. “Everything lined up for 

on-time performance tonight?” (Continued on page 180) 
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Our Sun Is | 
Shrinking! 


Reduces 800 Miles in Three 
Flickerings 
Upset the Weather and Radio 


By ARTHUR A. STUART 


Years; Strange 


‘OUR radio nt picks up a stant 
jon you never heart before. 

‘The barometer outside your 
dow jumps to “Fair”: 


‘These wor 
set of unrelated coincidences. Yet 
all have sprung from the sam 

‘eause—the sun has slacked up 
momentarily on its job of sup- 
ys # the earth with heat and 


who have watehed the 
daily from: 
stations that 1 


the globe—at T 
tain, Californ 
desert at Calama, Chile, 
‘ancl on desolate Mt. Bruk: 
‘karos in Southwest Africa. 


EN the sun 
lickers” from 
day to day, they have just 
discovered. sodoesweather 
radio. misbe- 
spats, too—the 
‘mysteriousmagnetiewhirl- 
pools on the 


already known. This means that in a 
Tite less than two years today’s weather 
is likely to repeat itself. 

Langcaintance weather forecasting soon 
may follow. Already Dr. Dayton. C. 
Miller, noted. astronomer and physicist 
who invented the machine that compared 
weather and sun records to help make 
these discoveries, has used the machine 
to make startlingly accurate solar pred 
tions. The Chile observatory reports hi 
predictions fulfilled. H. H. Clayton, 
weather forecaster for the Argentine 
Government, has been using the Smith- 
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” 


W. HL. Hoover, dvector of the Seuithionian Institution's Mt. Brukzaros statin, 


sonian reports of the sun's flickering to 
prepare weather predictions a week in 
advance. Sold to Argentine farmers and 
business men, they have proved strikingly 


come from? What caused the su 
spots blamed for the torrential rains tha 
eels SAS Bi el 8 
mosquito plague? he others that 
deranged this country’s telegraph lines 
last April? 

Down where the sun’s heat comes 
from, in its incandescent interior, is some 


ee 


Reading instruments at the solar 


dense substance twelve tines as 


heavy as the radiouctive metal, 
uuranium—that has the heaviest 
atoms known on earth, Bither it 


hows on ert eee 

Dr. J. He deaus, English, 

is a mixture of failing’ 4 

ler such terrific heat and pre 

nyolecules 

into.un ama 
thieke 

the lat 


«Dr. 
continually 
taking down like radium 
and loosing the energy 
that the sun hurls tow 

tus, Could these be" 


nium,” a new element 
found on the sun by 
eclipse observers? Dr. 


Abbot says. the opposite 
muy’ be true. Perhaps, he 
stguests, sill atoms are 
combining aid sacrificing 
some of their muss as 
cleetrie energy. 
ight ei 
Prof. Giuseppe 

Ttalian astrono- 
the sun. has 
k more than eight 
les in diameter since 102 
‘waxes and wanes in si 
me it gets smaller sunspots 
“gat Preent the 

ly severe epiden spots, presag- 
ing strange weather and freak electric 
storms. ‘The sun's corona, always more 
striking at a time of many” sunspots, was 
unusually intense during the eclipse last 
Tune. At Giggleswi 
blew away heavy. clous 
before the total eclipse, and perm 
party of Sir Frank Dyson 
royal, to make observat 
Value, using. a forty-five-foot camera to 
photograph the vivid corona, 
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(ould Aire at 
Invaders Destroy Us? a 


Rats of Great Cities by 4000-Plane Armada 
Made Possible by Progress of Ocean Flight 


By CALEB JOHNSON 


HIRE aieplaneshave just fown Th iseay to sy that nobody will want 
4| ost the Atlantic. Another to invade us.” It is also foollsh 


What would happen if such an attack 
were made? 


It proved 
airplanes can cross 2400 miles 0 
and find their destination by the unaid 
‘use of their own instruments, even when 
their mark ix s0 small a speck on the 


forces by storm or 
thousand planes might well con- 
this aerial armada. ‘Two thousand 


ships of the 
sibly, sesqui : 
approaching 200 feet, engines delivering 

ower, capable of fligh 


“Ts the United States in danger by air A speed of 
attack from any potential enemy of ‘would weigh, 
menacing strength?” perhaps, 30,000 por hen loaded, 
“Our answer to this question is no,” Half the weight would be the piane 
said the board, after examining ninety- itself. Another third would be fuel, 
nine experts; but it qualified the “no.” 1750" gallons of gasoline, weighing five 
“This conclusion is based on the facts and three fourths pounds to the gallon, 


of five 
ing range 
8430 mules _If that seems absurd, con- 
sider Lindbergh's mileage of more than 
nine miles to the gallon, carrying eight 
Pounds more weight per horse-power! 


fare.” said the board." 
‘apable of making a trans 


a Ferd ne 
airplane 
fi 


mailtary load, and of 
is now in existenc 


AT last statement is still true, 
Why, worry? “What as happend? IVE thousand pounds of bomb and 

Just this. These recent feats have crew account for the rest, of the 
proved that aviation ig not standing still. weight. Allowing six men to the crew, 
They have brought forcibly home the there would b two tons or 
fact : 


pepe peneye A 
it learning to fly, At the same rate, the 

eal er oe ea al eae 

ete nine years from now as the facts when | 
San pu merered posopicod 

the radial engine are the outstanding ad- 

Vesa set tas var llonrant Ge 

earth inductor compass. But these are 

fy sousanece ne Mo pone aioe, 

It is a practical certainty that the next 

nine years will see the development of 

planes and engines “capable of making a 

[nendeny anpiepetorn 

useful military load.” 
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Eenception of the anni 
hilauon of s erent city 
ew York oe 


Ungs with arin of 
‘shousande of explosive 
\ombe and ising the 
Fopulace in hundreds 

ands with 
‘denice of deadly eae 
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Ihuge flock of geese, this, bom 
would cover more than a hundred square 
mniles of sky. Ahead of the bombers 
would he the scout eruisers of the air, a 
Powsand twovseater ginervation planes 
Each would carry 300 bombs, cha 
trith poison gas far deadlier than anytng 
‘et used in war. And above the observ: 
tion planes would be the third unit, the 
High-speed pursuit planes, swift. single 
seaters ready: to go into action the in- 
stant our aerial defenders should appear 
on the scene. 

‘An attack bs 


irplanes would be all 
id really fear, Wh 


sas Zeppel 
anti-aircraft guns, in all of the 107 Zep- 
a raids the 


down the airships, 

Draw a triangle on the map of the 
ates, with its angles at Boston, 
Atlanta, and 


squadrons, to 
neous attacks upon wid 
points. Destruc 


‘separated 
of Chicago's rail 


termi {practically cut off trans- 
portation between east and northwest. 
The great steel works of South Chicago 


ight be wrecked. One pla 


it off Chicago's wat 


19 
the other Great Lakes Detroit, 
Cleveland and Buffalo. At Detroit the 


automobile plants would be destroyed. 


nemy's most 
and chaos, would. prevail should the 
tomy succeed. ‘To cut-off New York 
completely by rail it would be neceasary 
‘nly to wreck the ferry terminals, deste 
the Peanyivania tinue! and. demolish 
the three bridges which give rail com- 
munication northwant, ‘The wreck of 
Hell Gate Bridge would form an effectoal 
Mockade to Long Island. Sound navigae 
tion. Leas than & ton of gar dropped at 
each end of the Pennsylvania tunnel 


power houses, th 


Sixtec 
perts, can destroy all fife in an area of 
Square mile. Doubtless there will be 
i yenis in gas as well ws in air- 
ch a series of events as we 
‘could take plac 
“Fens of thousands might perish in the 
ie of the first-gas alarm should the 
ress hoes, Te 
two hours to empty the 
New York of their 
have estimated 
loved south 
the build. 


be 
attack come dui 


takes nearly 
skyserapers of low: 
workers. Statistic 
that if all persons en 
of Fulton Street should 
ings at once they would 
downtown Manbattan three 
to leave all at once would crush 
ids to death in stairways and 
New York is never provisioned for 
more than ten days: the outlying dis. 
Aricts are seldom ‘that ahead 
With the main food sup- 

inaccessible, famine 


of starvation. 


Tt goes without saying that no nation 
today is able to attack the United States 
by air. On the whole, the military and 
naval air power of the United States 
equals that of most other great powers 
and is superior to that of many. But 
there are differences of opinion. The 
President's aircraft board reported that 


he truth about our elective fighting 

And if some nation should resolve to 
bring America to its knees, some time in 
the future, with airplanes developed as 
far beyond those of today as those of 
today are ahead of 1918, what has been 
pictured could happen, and possibly would, 
happen unless our country. were prepared 
for war in the air. 


el 
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ow Animals Make Love 


Zodlogists Watch Insects Woo by Gifts, Perfumes and 
Mad Dances—Queer Courtships of Birds and Crocodiles 


‘only mankind knows how, or is 
lar courtship practiced by, 


vigorous det 
ists recently wh 


ly y 
insects Professor Huxley told about 
delicate flower and fruit perfumes to 
make themselves appealing. It has hs 


love songs to t 
a favorite. wa 
showing deep affection 


FOR caine, observ the two kis of 
spiders, the hunters that prowl aroun 
‘and capture their prey. 

spinners that wait in ambush 
Vietims. ‘These two varieties, Professor 
Huxley says, do their love-making very 
hecause the latter kind 
‘almost blind, He deseribed how he 
watched the male hunters go. thro 
series of complicated di 

ii ‘On approach 


up om one si 

by dou 
Fidiewlous posture 
around in frout of M 


up his legs. In this 
died rapidly 
nt 


her off hy his fo 
treated, and ‘started ¢ 
‘again, More than 100 circles were counted 
before the two joined for a last mad whirl, 
round and round in one spot. Some of 
these waltzing spiders are decorated with 
bright spots of color. 


BECAUSE the web-spinners are prac- 
tically blind, they have to express 
their love by other ways than dancing. 
Professor Huxley contrasted their subtle 
methods with the wild display of the 
hunters. ‘The web-spinner comes up to 
the web of his ladylove, much as any 
‘modern Romeo might come to the baleony 
of his Juliet. Instead of strumming 
ukulele, though, he strokes a thread of 


ie 


By ELWELL CRISSEY 


the net, setting up peculiar vibrations 
which the lady spider recognizes as 
ferent from the agitation a fly causes 
‘when entangled in the net. 
announcement is quite neces 
otherwise the vicious lady might 
hee lover for a stranger and cat 
Among some varieties she does this any- 
way, after mating. A 

‘Ove kind of hunting spider entices his 
mate by offering her a choice fly neatly 
wrapped in silk, ‘This sane instinct of 
ving presents, which figures <o largely 

‘appears also in the 

carnivorous flies, empidae. ‘The male of 
this species makes a flower bouquet for 
his love. First he blows up a ball of bub- 
bles from a viscous fluid which he secretes, 
then he attaches it to his legs, and sti 
flower petal or alittle leaf init. Deserib- 
ing this peculiarity, Profesor Huxley 
stated, “Here, in quite a different evo- 
lutionary line from our own, we find quite 
definitely the employment of » nouutilita- 


renee 
lower into the 


UTTERFLIES and moths 
shame all other creatures in 
‘the gorgeousness of their colors, 
and yet, strange to say, they do 
tot ute color to make themselves 
attractive to their own kis 
‘employ perfumery. 1 
powder on the wings of the male 
garden white butterfly smells deli- 
cately of balsam or lemon, Some 
intterdies have oven rose. per 
d the magnificent Braxil- 
ian varieties carry heavier 
‘This appeal to smell is used by 
overs, too, as we shall see presently, 
jis by no means theo only create 
that woos by serenades. 
no lungs, of course, 80 ¢¢ ig. But 
jurtlies, crickets, and grasshoppers send 
love calls far and wide by loudly 
ing their wings over their legs. Any- 
‘who has lived in the country during 
«hot summer got the eon ponetosoey 
isting song of te frogs end toads? 
Uially these’ noises are ‘mercy vooal 
dvertisements, which broadcast the 
presence of the males, but Dr. C. M. 
Breder, Jr, of the New York City 
Ae ls of one frog courtship, 
which was won ‘entirely by the bullfrog's 
Fine base voce. 


ollors, 


pond, 
approached 

frog stopp i 
immediately saw Miss F 


he sare 


interest. The 
and almost 


start hopping 

jilted one appeared disap) 

Marted after her, but secing that she 
ion, returned to 


i 
ever. The fickle one stopped, 
and seemingly made mental compat 
‘sons, then hopped back to her first choice. 

“Crocoile tomy ona bas been 
synonym for make-believe sympatl 
ese greenest nko 
to conceive of crocodiles showing any 
delicate emotions. And yet we are now 
told by naturalists that the homely eroc- 
‘lle shows a greater ecstasy’ in his love- 
making than possibly any other creature! 
When showing off before the idol of his 
heart, young Mr. Crocodile puffs himself 
up almost, to the bursting point, then 
raises his head and tail high in the air 
and twirls himself around in the shallow 
water, churning (Continued on page 144) 
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Digsing « drainage ditch with dynamite. Tons of earth are flung high, 
Inetantly completing a job that otherwise Would require several weeks 


Blasts Zhar Saved a City 


Wonderful New Uses for Dynamite, the Giant That Tames 
Floods, Digs Tunnels, Topples Cliffs and Catches Whales 


BEKS of Ieavy an wide By eet, 
toread rainsoverforty-oneper- : ow = lap area paca 
cent of the country's area had ORVILLE H. KNEEN because dynamite blasts out rock salt 
suet the Mitt 8 ang pondered dvanite are ea esng, With expen 
age. Hala million people hd loxt ago. Blasting powder and dynamite are rae 
homes, crops and businesses, “As the ted to mine coal. ‘The metals 
real approached the great port of New telephone, iron, copper, led, 
Grieuah Lay all rocerds, were topped, 
until the waves lapped over the Tevees 
Behind 100 
nillion ¢ 
Of crevasse wh 
bauare mils of basing E 
foot below the levee 
levee engineer, they gave “plenary pow 
io all things tecessary and rey 
for the city's safety. He decided to 
the: preswure of food. waters by 
opening the main fevee at Poydraa, m few 
mes below the 


Wis seaplanes eire 
mats and guards 

et placed thre 
gettin ite of cpaetie bate 
ight holes in the levee, and fired. “A 
trickle of muddy water seeped throug 
Other shots were placed. Swiftly t 
rent eroded the crevasse, until it roared 
through  3,000-foot opening, sweeping 
sacront fertile lands to Breton. Sound. 
the 


cached 
opened @ 
a Cut in the 


P 
together, end to 
three times thro 
Passage, through 
P Canal. 


ten to twenty 


might 
sana and chan 
cs anid whales! The 


yemistry, engineering, or 


The millions to he 
undated lands will 
only a fruction of the loss that would 
have been suffered had the torrents made 
their own opening. Hundreds of lives and 
tillions of dollars were saved by the only 
force which could break the mighty dams. 


sas River at Pueblo, Colorado, 
“Cloudbursts and rapid melting of 
mountain snows caused the river to leap 
its banks, It flooded the city fourteen 
feet deep in places, and enormous jams 


‘To learn more about the uses of this 
wonderful agent of force, I went recently 
to the men who produce 
“Modern high exp 

George G. King, President of the Tnati- 
tute of Makers of Explosives, “can force 
a way through any obstacle 

erected. American industry is using ex- 
plosives in ways undreamed of a few years 


‘of rocks, logs, mud and debris began to 
pile up the water over miles of lowlands. 
Scores were drowned and more than 
'$10,000,000 damage had been done when 
men hurled sticks of dynamite, with wires 
attached, into the midst of the jams and 
80 saved further loss. 

mucblo wanted no more such floods, 
With the aid of dynamite again, a new 


Sculptors dynamiting touch 
‘utlines of the heads of 
‘etleyon Davie and Stone- 
‘wall Jackson for the Con- 
Federate "memorial "on the 
face of Stone Mousein, Ou 


for the river was 
ight through the 
ai. 230 fect wide and 
deep enough to carry ol 

twice the maximum food 
waters. More than « mil: 
lion eubie yards of rock 
‘and earth were blasted 
‘out, much of it wi 
few feet of dwel 

ury or damage. A 


‘damn was erected xs above 
the city, le force of water 
was curbed by the even greater force of 
dynamite!” 


y spring northern rivers hurl enor- 
5s of ice ayainst piers, bridges, 


Kelatin-dynamite part 
explosive is waterproof, and will 
sink. Once when an iee jam in the great 
Ningara Falls gorge was blasted, absout 
£2700 pounds of dynamite was fred in two 
charges. ‘That. was an extreme ease, the 
ice being seventy feet high. One bad win- 
ter, I was toll, the fishing village of 
Stonington, Maine, located on an island, 
‘was saved from starvation when dy! 
Initers mounted a huge ice jam and cut 
‘channel for relief boats. 


EXPLOSIVES will tear apart iron, 


irom pulley wheel, weg 
ton, once was blasted into pieces and the 
Ih removed without harsting 
to witch ie hod rusted fast, 
‘One manufacturing concern not long 
spo found teal with s surplas, beck 
Chimney’ 130 feet high, almost encircled 
wrth valuable budings ten to Bilt” Feet 
Ieay_ and a new 89.000 stack only nine 
feet iitants "They gave C. V. Weaver, 


POPULAR SCIENCE MONTHLY 


an expert, the job of re- 
ducing the stack to brick 
and mortar within a nar- 


The expert sighted a 
center ine along the nar- 
‘ row “landing field,” and 

marked where it, inte 
sected the stack. ‘Then he 
drilled a series of holes 
halfway around the stack, 
fifteen inches above the 
Fal ground, partly through. 
Py In the rear he drilled an 
other row of “weakening 


feet 


icks of dynamite, placed in the 
holes, were fred, the result was lke chop- 
ping down a giant tree. The stack tot- 
tered, then swayed and fell wi 
‘The job required an 
tutes, and the only tt 


ig broken was the 


"same expert once dropped a tall 


& cornerstone from a building without 


injuring the records contained within, and 
reduced a huge safe to bits without the 
‘bank's patrons knowing what was going 
fon. When asked for his “secret” he re- 
marked: “It's all a matter of being ca 
ful. Handle dynamite correctly, and 
will doalmost anything you want it todo. 
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Russell explained to me how dynamite 
‘work. 


resistance. The charge must 
tioned to the depth of the he 
mass around it, The charge 
placed that all its 
hy the material, either shattering it into 
fragments or merely cracking it, 


[MAY surprise you to know that the 
tearing force of TNT is only equal 
to that of medi th dynamite, 
is that it ean be 
handled, dropped, even melted or fired 
into without detonat n entire ear 
ed last year without exploding. 
used for shells, bombs and mines, 
too costly for ordinary use, Black 
powder, made of saltpeter, sulphur and 
Charcoal, is used for blasting coal, slate 
Iso for fireworks an 
powder, the most 


rock elif, as was done recentl 
approach to the Bes 


done, mat 
over the charge, 


Ipecause a few pebbles cracked a win: 
dow across the street! “Yet he had 


large as a garage, and had laid them 
on the ground fifty feet of 


Dynamite has opened the earth for the 
passage of railway trains, automobiles, 
Water and power supplies. Tt made pos. 
sible the new vehicular tube, under the 
Hudson River, through whieh 17,000,000 
motor cars will drive every year. In 
northern California the Pacific Electric 

venty-three feet 
‘to lead an 


through the Continental Divide, ‘now 
virtually completed, will save twenty- 
three miles of railway travel and 2,400 
feet of climb. In the Argentine the tunnel 
hetween Amadores and Alijilan cuts the 
running time from twenty-seven to eight 
hhours. When the (Continued on page 183) 
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"Wiese We'll See to Paris 


So Says John Baird, Who Brings 
His New Television System to 
America to Prove He Can Do It 


By GEORGE LEE DOWD, JR. 


than five years ago John 1, 


possessi 
ing elect 


from bieyele 
‘mounted on a 
gar_ boxes, 
‘tring and 


sprockets, lense 
Tamps, tin cat 


Now, this same young inventor 
is coming to the United States to 
demonstrate the first transmission 
n faces and other mov- 
mages by 


working virtually single handed, 
he has solved” an’ en 

which chew 
red. the elaborate 
‘of preat. research 


which he has worked out 
ngly like that which 
red the servic 

thousand 


6 he has may 
the same general theory which has been 
followed, with varying success, by vir- 
y recent experimenter in te 
iding such men as C. Fi 
‘of Washington, D. ‘¢ 
., Alexanderson of the Ge 


9 @ Beso 


surpas 

erican 200.1 
record of televi 
Coie from Washington to 
I New York, by 
mitting d 
guishable moving 


or scene to be trai 
is divided into ti 
: Tight. and shade, The 
00 REVOLUTIONS A Min \ e-cost, in turn, is trans- 
Eee may be installed in a lated by the photo-electric ‘cell into 
nat Rearis home like an ordinary corresponding electric impulses, and 
radio receiv these impulses in succession are sent hy 

Already At the reeeiv= 
back into 


cell to sean the face 
ted. ‘The face 


ale Pi 


wire oF through th 


1m the tranamitter rotating dina divide the face into patches ing end they are translat 


Of light of varying intensity. ‘These the photo-eectre cll light and patched together into a mosaic 
rnonaten into corespondingly Ructuating serie current Ieeneas ob lee origin 

across the Atlantic, Re- The problem of television always has 

While engineers of the Bell Telephone “televisor” been to speed up this process to the 


Laboratories have been astonishing in London, scratchy sounds produced by point where, to human eyes, it will give a 
‘America with the first practical demon- signals carrying the image of his face truthful effect of motion, ‘This requires 
‘trations of distant vision by wire and were recorded in New York. the scanning and transmission of an 
radio, as described recently in Porctan A year ago so poor that an attic bed- face or scene at least sixteen 


Scumice Moxrutx, Baint, in England, roow-laboratory was his only available a second-—the speed of mo 
hasbeen achieving similar wonders’ stage for a demonstration before Tn this, Baird has gained success fist, 
He has established what has been called bers of the Royal I ‘extremely’ se 

the world's first television transmitting photo-electric cell, the exact nature 
station—Station 2TV, licensed by the ‘of which he has kept @ guarded secrets 
British Post Office. A few weeks ago he reported, plans to establish a number of second, by an (Coutinued on page 155 


pace IO 
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hy We Mob Heroes 


A Noted Psychologist Explains Our Frenzied Idolatry 
of Aviators, Athletes, Movie Stars—Even Murderers! 


By A. A. BRILL, M. D. 


Doctor Brill is one ef the scord’s foremost students of human thoughts 
ys 


and emotions. A “eh pe 
in recent popular wates of hero worshi 
of the psyel syohiai cin 


here to 


siician and psychologist, he bri 
‘at Columbia Uni 


is his knowledge 


ie tone eel 
lecturer on abnormal 


Payehitogy ot New York University, and isthe euihor of widely road works 


HY has Charles 
Lindbergh stirred 


a single human bei 
Why do we mob motion pi 
ture stars, go mad © 


passing of a condemned 
deress on her way to Sing 


tumultuously at the death of 
ino, while the 
taneous passing of a. great 
educator like Charles W. Eliot 
attracts only meager notice? 
Among the mere onlookers 
at’ Lindbergh's triumphant 
parades were veterans of the 
war and pioneers in aviation 
who had risked their lives as 


photographs of L 

tised the aizplane in a thrilling 
but practically useless fe 

T have asked some who 

ergh frenzy to explain their own 

us. The best answer they have to 


rec Edit now. just seme to 
have the Lindbergh bug 
‘Those who rioted at, Valentino's fu- 


of 


iyder or ** Peaches” Browning on 


jurtrooms to eatch a. glimpse 


Yet the fundamental explanation is 
really the same in each case. Whether 


ee 


we are cheering Lindbergh or gossiping 
about “Peaches” Browning, it is the eave 
ina speaking out within 
ft these popular obsessions 

personality of the hour, man’s prim 
Sai i bursting through the restraints of 
modern civilization, ‘The violent energies 
of sex and of belligereney—the great appe- 
tites for pleasure, power and iminortality 
—thus find outlet. 

T have a friend who has had to stop 
to boxing matches because he al- 
gets into trouble. "As the fight 
waxes furious in the ring, he begins lash 


ing out with his own 

fists—and some of his neigh- 

bors acquire bloody noses. 
‘The stimulus of the roaring 


tions into cheering and cat- 
calls are all, for the 
‘moment, such unbalanced hero 


approval 
for gore. 


not his eviined sell Tt 
the savage ancestor within 

Remember that in tens 
wusands of years, man's 


living has changed materially. 
Instead of a jungle cave he now 
has a cozy fireside, police to 


protect h 


ore to furnish food. But he 
has the same nerves, the same 
flands, the same miueles and 
internal organs as the cave 
‘man; and he still has the same 
reserves of energy seeking out 
Jet through them, 


slaughtering animals, 
tunichanged savage within ts 
wants to. 
for these pri 
going to the mov 
the murder trials and prize fights. 
By ng ourselves with the ac- 
wese public spectacles we secure 
mal outlet for our own repressed 
gies. This release, obtained in shout 
ing or pounding a neighbor on the back, is 
called an emotional cathars 
boxing matches not only to get it 
myself, but to study its effect. on others. 
T paid $55 to see a four-minute fight 
between Dempsey and Firpo, and T got 
my money's worth because every second 
of it was violent action. But I saw Wills 
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and Firpo, go twelve 
rounds and everybody 
shouted, “Fake!” Be- 
cause there was no ac- 
tion or blood; the cave 
man within them had 
not been released emo- 
tionally, 


HEN the foothall 
layer or varsity 
“superhuman” efforts 
the last gruelling 

these latent pow 
intense emotion aroused 
in a close contest. sets 
free the athlete’ 
tive reserve of 
That is why 
age can run faster 


sume than he could if 
wobody 


Del. She personified their balked desiree for phyw 


frome, chasing Ei cy sabed ematical veeae te eastosting er capt 


why, Helen 
red “super- 
anis against 


them all John T. fought all the t 
Crowds woul 
his gloves 


powers of orat 
But how does all this explain hero 
worship itsell? 
s take various types of eases. Jack 
Dempsey for one, Why does the small 
hoy worship Dempse 


ves of touch oF sight 
ed h lus, perhaps comparable to an electric 
‘build, in physiognomy and current, passes to the infinitely elabo- 
in methods of fighting typifies brute rate telephone exchange of spinal cord and 


toon, ime thone ot a these. and fron Shene on O98 
an, the highbrow. He frankly to selected muscles and glands through 
fought to make money. Jack Dempsey whose operation we feel the emotion 


Il boy thinks, beea 
‘One 


fought, so the su 
hie loves to fight. 
chit de 

‘counbat. 


crowd stared at 


y titles the, hon 
y upon 


plat 
ke off with a ball Knocked over the 


Thus things 
Popular hero seem to have supernatural 


selves Furl 
as been trying to con 
all of us defeated by life 
fat every turn, We are 
beaten in business, We 
are beaten in golf. We, 
too, want to come back. 
The 

hero worship represe 

mple oF complex 
ht unsatisfied in our 
‘The popular 


want to. By projecting 
ourselves into his rile, 


nary routine of our lives 
permits. 

As a youngster T used 
to go down tow saloon oa 
Essex Street, New York, 


just to look at a 
there of John L. 


sullivan, 
the greatest pugilist of 


‘dam Avenue, New York, shows the siaborate welcome prepared iy her eighbors 


5 


Powers, andthe here 
Kiel tecome sot of 
c Tires still get sat- 
fairy story 
But adults, ex- 
nced with the real- 
ity of life, have to find 
Enel fary sory. They 
fairy story. They 
find it on the stage, on 
the sereen and in modern 
fiction. On the scree 
you sce people j 
Yourself, in surrot 
like your own, gratifying 
desires which you can 
not gratify. You pro- 
ject yourself into them 
live through the adven 
tures they are having, 
and s0 escape from the 
realities of your own 
existence. 
Now the popular film 
stars, whether Mary 


Pickford, Charlie Chap- 
lin, Douglas Fairbs 


ks, or who you will, 

ver part 

they play. ‘Thus it is not the charac 
star, but the 

a sort of demi-god, able to 

realize freedom from the hard facts of the 


For instance, a girl once showed me a 
letter she had’ received from a famous 


her hand. 
rel by 
When I said 
ind her hero started as 
waiter in New York, she was utterly 


requires that its object 
be something above an 


er every hero is discovered 
to be only a human being, ‘Then he 
falls f 


Brace. 
no would have fallen, but he 
me. There is no mystery about 
mstrations surrounding Valen- 
eral. ‘The death of 
no other star would have 


ther star’ typified 50 
perfectly the Great Lov- 


er for this age. The 


‘women who sat in Val- 


ceived 


INTRAST thi 


with 
the ease of Douglas 
Fairbanks. Fairbanks is 


the fairy story type of 
here He doce pos: 
sible thin 


centrated form. Through 
him millions obtained = 
by-path outlet for the 
strongest and most re- 
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1 required force of strong-ermed London “ bobbies” ta save Mary Pickford from the crowd 
‘which almost mobbed her Like ether great movie ware, she has Commanded the mership of 
(ultiaden who reaiae ia her's senae of fredom from hard, unromantic facts af daily extence 


we united 7” 

In every case of hero worship, th 
the fundamental explanation is the iden 
tifcatign of curves with another whe 


pressed of their primitive instinets. 

Hence, while he lived, he was mobbed 
wherever he went. Women sought to 
get _near him, to touch h 
notes to hi 


ted Wi 
striving for emotion 


hero, throw to swim the Engl 
created aj more than wé want to 
control. members of our family. B 


nt to be superior to our 
‘That is one of the ambitions that 1 
for human progress. ‘The girl who swims 
the English Channel, and the man wh 
flies alone to Paris, personify superiority 
‘and freedom from the hard, earth-bound 
- realities of our own lives, 

So they are objects of widespread 
Publicity 


HE smmltancous 
ductor produced 

oi mourners Biply. be 
{oben great clucntor is 
ins Gur caveman desires are fo 
love, war and the chase-not in I 
four amail von wants to be a police 
the husky 


He wants to be 

‘grown-up who doce th 
Modern civilization encourages. us in 
But it thwarts 


worship before w 
we of Lindbergh, let’s consider Ruth 
In cases like her sensational 
trial our elemental wishes again account 
for the mobs that squeeze into the 
room. Most of us are able to repress the 
desire to transgress the law and moral 
conventions. But the law and conven- 
tions are recent compared to the primi- 
instinets we have inherited from 
remote past. 


GINCE the desires are stil shut, up 
somewhere inside of us, we are eager 


her sweetheart interests us because she 
has broken laws which, in some way oF 
‘another, we all chafe against. ‘The inter- 
est in Ruth Snyder was only another 
form of hero worship. ‘That part of our 
primitive selves which chafes against 
Social restraint was actually glorifying 


hher, although with our spoken thoughts 
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At an inter-collegiate football game, 
for example, insane yelling becomes a 
social convention. Others do it, and so 
you can. You may be a phiegmatic 
person; at various points in your nervous 
system there are centers of resistance that 
stand ia the way between stimulus and 
muscular response. - But at some point 
the stimulus from the crowd's action is 
strong enough to break through these 
resistance points, and you, too, begin 


not as 
‘The emotional outlet 


ASS outbursts of welcome to home. 
coming h 
in similar fashion. 
would have been likely to exceed previ 
demonstrations because we had learned 
the trick and enjoyed it. But the 1 
bergh eraze was an extreme case 
annals of hero worship for several 
esting and hu 


space. 
220,000 more clippings concern 
he press bureaus made co 

after the discov 
‘Through newspapers, magazines, 
radio, movies, wirelessed pictures, the 
ts were focusse 


y was all this publicity’ 
His flight was part of a contest. 
are always interested in contests. 
stop to wat 

fight 


We 
We 
when we seo two dogs 


ig. Life being a struggle, only those 
jerested in contests can survive. 


ht, Ederle's 


September, 1927 


POPULAR SCIENCE MONTHLY 


” 


Plows 1000 


‘Above: A mechanical loader, operated by tractor, dlahing up half «ton of sugar beet. A wind 
{nas at the back holats the bucket, after it has been driven inte the beet gle. "Then it backs o 


{ts own track and drope the load into truck. 


raohs had come to life in Ame 
1827 he could have gone to farming 
with about the same tools he left 
i ‘ancient Egypt, it was re- 
wy the work 


I A farmer of the time of the Pha- 


1 show up today on Camy 
farm where more than hall 
bushels of wheat are, grown eth year 


by machinery! 
ik oe 
wheat farm, ‘Tom Campbell ean plow 
1000 acres’ a day and. harvest 2000 
acres a day. In a single day he has 
disked, seeded, and packed a 
1640 acres. ‘One of his huge 
I at one time perform all those 
‘on a strip twelve feet wide, 
thirty acres a day. 
Por eight years Campbell has grown 


Below’ A tractor hauling s aioed of cope 


fan average of 40,000. acres of wheat 
since 1921 has done | 

h year, as 

methods. are improved, 

down. Fifty tractors, ranging from forty 

to seventy-five horsepower, drive his 

yee l= 

to the workmen, 

reduce the costs until Campbell's wheat 

3s probably the most cheaply preiuced 

in the world. 

In its size, and to an extent in its 
ipment, Campbell's immense farm 

is typical of the trans- 
formation which mechanical science has 
worked in the American farm. 

After the Civil War, the blue-clad 
veteran laid aside his musket to grasp a 
plow handle, a hoe, a sickle, a pitchfork, 
a cradle, a corn knife, and a husking 
peg. From his easy chair today, the old 
veteran listens to throbbing tractors, 


Acres a Day 


W orld’s biggest wheat man 
demonstrates how machinery 
helps solve farm problems 


By 
WHEELER McMILLEN 


pulling wide bottomed gang plows, s 
tworrow cultivators, combines, an 
pickers, 

the pioncer broke his wheat groun 
with a two-horse plow, cutting a ten or 
twelve-inch furrow, and smoothed it 
ith, twotene, larow, | Bei 
hea under he bros 
the seed a handfal at a time, He cut the 
wheat with sickle or cradle, tied the 


‘erop by hand wit 
horse-power thresh 
‘Contrast th 


sheaf-tying device is removed, 
tension carriers provided, 40 
four binders deliver the cut grain loo: 
in one continuous 

ffices for the four 
gures quickly, The combine then woes 
down the windrows, threshing as it goes, 

jumping the grain in wagons and leav 
etre Oe ea eres 
‘operate this machine; a dozen and a half 
fare required for the ordinary t 


hand-shocking has been eliminated, and 
Campbell's cost of harvesting redu 
fifty percent. Threshing is finished two 
days after the cutting ends, 


AMPBELL is a 

ized farming, 
methods, he declares, are apy 
fany farm with 100 acres of grain. Indeed 
power and machinery are rapidly revlu 
tionizing grain harvesting on thousands 
of farms. New types of combined har- 


jioneer in industrial- 
uses no horses. His 
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production of vegetables, yet the large 
truck grower plows and fits his ground 
with (ractor power, ‘The small grower 
uses the garden tractor, a small motor- 


riven machine. Large unit sprayers 

ad dusters fight insect pests. Overhead 
irrigation by perforated pipes overcomes 
irregular rainfall and makes certain a 


plentiful crop. 

Potatoes are eut for seed by machine 
sand planted by machine. A di 

chine and a_mechanieal 

sorter prepare the erop 

for market. Tractor cul 

vation and power spr 

‘also in the orange 

groves and apple orchards, 


OFTHE reat Ameri. 
crops, cotton 
alone has held out against 
the inventor. Over most 
‘of the South the patches 
are still plowed by mule 
wer, thinned by a hand 
hoe, and picked boll by 
ball with human fingers 
‘The first successful agri- 
cultural use of the air- 


ve spre 
a few days and 
wheat are 
“ito saved 
fiftcen to tw in har lane, however, has been 
vesting conts—possibly the difference for applying ealeium ar- 
between profit and loss, senate tocotton todestroy 
the boll weevil. ‘The air- 
'HE combine is being used planes dust 300 to 1,000 
not only for wheat, but to acres an hour, 
gather oats, rye, barley, sweet A better conception of 
clover, soy beans and. grain a modern midwest farm's 
sorghiims.” Tt represents. the 


fequipme: 
al contribu tained by examining an 


‘equipment includes a 
heavy plow tractor, a 
smaller tractor that ‘can 
make short turns and is, 
adaptable to almost. ai 
‘task where horses could be 
used, mower and cultivator 
attachments, 1 power hay hoist, 
a tractor-pilled binder, wide 


‘old walking cultivators and the 
hoe. At the Iowa Experiment 
Station even six-row cultivators have 
been used successfully. 

“The corn harvest on my farm,” said 


E. L, Ketzenbarger, whose land is. in disks and harrows, cultipacker, 
northwestern Ohio, “used to be a hot limestone crusher, endgate lime 
‘and heavy job, We had to cut each stalk spreader, grader’ and ditcher, 
or hill by Nand and earry an armful at a conerete mixer, grain separator, 


time to the shock. Later the ears were 
husked by hand. Now my picking ma- he unloaded in five or ten 
chine dove the work of Sve wen, This tes. F. W. Chase, a 
Pavence County, Nebras 
ka, farmer, requires only 
cars mapped off and carried over rollers two hours’ to cut, cure, 
‘that, clean off all the husks, after which a rake, load and store an 
carrier delivers. the ears toa wagon 
hitehed to the same tractor. At the erib "The dairy farmer no 
ic dump unloads the wagon longer must milkeach cow 
and a carrier lifts the ears into the erib. by hand a spoonful at a 
No hand operations or heavy muscular time. To two or six cows 
labor are employed, from plowing to at'a time he attaches the 
storing the harvest.” jant “cups” of a milking 
For haying, tractors are made now machine that does the 
with mower attachments that swiftly eut work by suction, 
wide sweeps. A side delivery rake stirs “The milking machine,” 
the hay to hasten its curing, then heaps says L. D. Orr, of Indiana, 
ieinto continuous swaths. Over these the “enables me to milk my 
tractor pulls a wagon upon which the twenty-two cows in two 
loader delivers the hay. At the bam a hours. By hand it would 
power hoist, in conjunction with slings take two of us four hours 
br double harpoon forks, ty lifts the a day exch.” 
load and, suspended on a steel track, it" Much hand Tabor re- 
slides back into the mows. Awagon may mains necessary. in the 


his automobile and radio should 
be included. Practically all 
farmers have motor cars, and 
about @ fourth—1,252,126, ac- 
cording to Departnient of Agri- 


culture figures—have radio sets. 
About one farmer in ten has a 
tractor. 


'N DECIDING whether to 
install a new machine,” 
says McDonald, “I balanice the 
investment against the labor 
themachinewillsaveand the 
timeliness it will gain. The 
profit on a crop often de- 
pends upon getting it 
inwed on page 135) 
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He Trapped Téree Bandits 
with a Microscope! 


A Chemist’s Great Man Hunt with Three Grains of Salt 


By Epwiy Kercnust 


southward across the Klam- 
ath range in Southern Orego 


hhonder when bandits crawled 
forward on the locor 
der und covered the en 


ot both 


it the train, they sl 
down 


they killed wi 
bullet. 
lice arrived, the 
andits had escaped "into 
the mountains without th 
hooty, Four innocent me 
hed been murdered: and the 
only clue to the slayers was 
exactly three grains of salt! 
"These were in a burlap bag. 
which perl 
around the 
its. ‘The burlap had 
el with piteh from 
a fir tree apparently to de- 
stroy scent in ease of pursuit 
hy hloodhounds, 


the shavings with standard 
tables showing the condition. 
‘of human hairat variousages, 
he learned that all of the men 

ve years 
old. Moreover, bits of skin 
from the towel’ showed that 
the men were of light com 
plexion and of probable Latin 


esearch of the scene 
of the erime brought to 
apairof overalls, More, 


‘of salt in the pocketsand more 


Ing of many finger nail par- 
linge ted’ to. the ‘conclusion 
that the man was serupulous 
about his appearance, 

Tt remained now to find 


‘Several day’ inter a chem= 
ist bent over a microscope in 
laboratory at Berkeley, Calif, He 
‘was Edward Osear Heinrich, an expert in 


ol salt And, 
building bby step from what they: 
revealed under the microscope, he was 
able shortly to emerge from his laboratory 
with the startling announcement: 


NEof three men who committed this 


fastidious in his personal 
s, clean ‘shaven. He had recently 
heen working in, Northwestern Oregon 
or Western Washington in the camps 
here i tree ae felled” 

ienced detectives, incredulous at 
first, lived to be convineed. For today, as 
the result of that remarkable deseription, 
and after a four-year man hunt extending 
to many corners of the world, the three 
handit-slayers—Hugh, Ray. ‘and Roy 
a’Autremont — are in the Salem, Ore., 
penitentiary, beginning life sentences for 


murder. Hugh, sfmost perfectly fitir 


the chemi it. descriptor 


‘They confessed their part in 
the train holdup, though blaming Hugh 
for the killings. 

And all fom three grains of salt! How 
was it possi 

To begin with, chemical analysis re- 
vealed to Heinrich that the salt was of a 

iar variety used in artificial salt licks 
for cattle. Following this lead, he visited 
several cattle ranches. Near one of these, 
and close to a salt lick, he came upon a 
cabin hidden in a deep canyon, Within 
‘ere scattered fragments of burlap ofthe 
same texture as that fat the 
scene of the crime. ‘These, likewise, were 
stained with pitch from Douglas fir trees, 
which grew about the place. 

In the cabin, too, Heinrich found a 
towel on which were comparatively fresh 
wipings of hair and lather from shaving. 
Studying the hair under a microscope. he 
determined that the towel had been used 
by three different men. ‘Then, comparing 


——— 


‘answering 
description. A bulge in a 
pocket of the overalls showed that a 
revolver had. been earried there, Ev 
ually a revolver was found in a 
of brush near the cabin, 
‘The revolver was traced to a dealer in 


time before the holdup. Comparison of 
marks in the gun barrel with those on the 
murder bullets established that this was 


finger prints—gathered 
mont cottage and 


chemist, established the identification. 

Photographs and descriptions of the 
brothers were broadcast throughout the 
United States and 


other Tands, Re- 


infantry sergeant stepped before 
stripped him of his arms, and sent 
the guardhouse. ‘The private was Hugh 
’Autremont. A few months later Ray 
and Roy were arrested in Ohio. 
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What’ s at the Lop of the Sky? 


Aerial Explorers Pierce Mysteries of Vast Upper 
Regions—How It Feels to Look Down Eight Miles! 


By ALDEN P. ARMAGNAC 
T A fiying field in I 
A tee diya pat 
the basket of 
swung aloft, in 


Shortly after he gazed at 
through the one remaining clear spot on 
the left side of his frost-coated 
les, He was 

miles abo 
had ever 

Thus. Capt. Hawthorne C 
Gray, with a new world’s altit 


reached by a human being. 
‘At, the top of my balloon 


ight,” Capt. Gray told me, "I 


record of 42.470 feel, blazed. & 
trail into the greatest unexplored 
region ofall, Above your head as 
you look upward Is & mysterious s cous 
rea that would swallow tp mans” Above, the sun shone brightly in 
times the fee-cape and jungles of a aky of the deep blue color well 


ve tray 


the earth. Explorers ; 


Ixnown to pilots who fly above ten 
led thousands of miles to f 


‘thousand feet. The air at the top 


the pole and suecede hey Yeas extremely cold. My thermo- 
have tried to penetrate only eight graph registered sixty-seven de 
ries straight up. and until 10 grees F, below zero,” 


they have been turned back. Five 


or sx miles~as far asa morning's A clear, wintry day, says 
walk, perhaps—this is the is Lieut. Macready, the view 
Ince that most have of the earth through the cloud-free 


‘ventured into the baf- 


venti is a magnificent panorama, 
ling void. 


Cities and towns become 
tesimal pin points upon the vast 


HAT is there, “‘skyscape,”” and one could imag. 

‘out b ine himself « superior being look- 
earth—w ing down upon the work of 
electric aurora flashes, Lilliputinns, 


i At great heights 
fand meteors whiz to above McCook field, at 
incandescence? Is it ‘ 


dead world, frigid 


ky inky black and star 
rent. "There were n 
reported, 

very height, 
blue"*—a fact confirmed by 


real ones we have 
learned, await the 
venturesome aero- 
naut who would pio- 
neer into the thinnest 
of thin air? 
Foremost among 
serial explorers has 
been Lieut, John A. 
Macready—like 
Capt. Gray, of the 
Army Air Service. Tt 
‘was he who recently 
told us how the earth 
looks to one soaring 
above three fourths 
of itsair. Repeatedly 
the special Govern- 
ment-built altitude 
plane XCO5-A has 


>. took 
‘off from Le Bour HTESE. are observations snatched 
fising field at from the upper void under every con- 
Paris le difficulty and hazard, Men who 
his own altitude go into these frigid regions find their 
record, rising in minds wandering, their hings not working. 
Tis biplane 40,820 Half of the world's air lies below the 
feet. thiree-and-a-half-mile level; half of what 
Balloons, too, remains, in the next such distance. Up 
have gone before where Capt. Gray saw through clouded 
fon epuchal ‘vuy- eyes the first cight-mile-high view, iis 
ages above the barograph proved the air more than five 
clouds. “As long inner than that on earth! Like 
‘ago as 1001, two all altitude flyers, he carried oxygen to 
German sero- sustain his life in the void. But even 
nauts, Suring and then a pilot's lungs do not fuietion nor- 
Carried him seven What aiitaie fen cary te ting tack Berson, attained a mally. His brain becomes foggy, and the 
miles high, and on Sern grenie Leet LA Macready. eight “of 33.424 least exertion causes acute distress. If 
one occasion he fim. Hwcayses tank meen withthom feet, a record for his oxygen should give out— 
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‘The insidious thing about running out 
of oxygen is that there is no gasping for 
breath, no danger signal to warn the pilot. 
The figures on his instrument dials grad- 
unlly grow blurred, but he thinks nothing 
of it; for his mind is wandering. ‘The 
lock seems to stop, the altimeter to run 
backward, Over the nose of the machine 
the horizon of clouds wobbles, swings to 
and fro, The earth, infinitely far away’ 
does not enter into the matter at all. 
terrible weariness overcomes the pilot, 
He is angry, too— 
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the hydrogen, it refuses to carry the 
pilot's weight any higher. 

‘When new altitude machines are built. 
another danger awaits the next record 
breaker. Perhaps human beings have 
“ceiling.” too. ‘They were made to live 
sn simowphere that presce with & 
weight of fifteen on every square 
Inch of their bodies, ‘Take them up where 
there is almost no pressure, and anything 
may happen, 

“Macready to Explode for the Benefit, 


dully angry’ that 
should be up here 
alone, flying, it seems, 
for countless hours, 
with everything 
ting darker, 
oblivion; the 
plane tilts on’ en 

drops like a plummet 
tout of the sky. With 
Iuck, the pilot may 
revive to 


at happened to 
R, W. Seliroe 
sr, another altitude 
flyer of the U.S. Air 
Corps, Holder before 
ncready of t 


cielo crown,” ax air 
nen term the altitude 
rocord, he hud reached 
& height of 83,000 fect when his oxygen 
gave out. Six miles down—the longest 


me to in the nick 
ud make a 


fall on record—anel he e 
of time, to right his pla 
perfect landing, 


At its “ceiling,” the top limit of its flight, 
‘a plane wallows with Its wings and pro- 
peller slipping through the thir. air—uns 
able to “take hold. 


Little better off is halloon—even one 
as large ag Captain Gray's, that wi 
Inoyted up by 40,000 eubie feet of hyd 


gen gas, Even before it reaches a “eel 
ing” where the outside air is as Tight as 


te a 
= ne 


at 


of Science,” was the headline that startled 
the airman shortly before his record fight. 
He hastened to disclaim any such inten. 
tion. The height he reached produced 
only slight discomfort, but greater al 
tudes may prove more serious. 

“Unless some artificial aid is devised,” 
says Macready, “ this will probably fori 
the barrier which will eventually limit 
man’s upward flight.” The Army Air 
Corps tested a “pressure cabin —a bar- 
rel-shaped affair built into the plane, 
Compressed air filled the cabin from a 
windleiven, pump; and the elie! valve 
that lowered and regulated the pressure 

Tust in time to avert 

the pilot landed and mechanics 
pried open the door the air pressure had 
‘clamped shut. ‘The device was discarded; 
ut other inventions may still solve the 
problem. 


TE THERE are living, things, birds oF 
nsects, that ean dwell in the icy voi 

he earth, no trace of them h 

found. ‘The present altitu 
wc any living thing except mu 
thought to be that of the “choughs,’ 
Asiatic crows, that explorers saw fi 
car the suminit of Mount Everest at a 
‘height of 27,000 feet. And 
the highest-dwelling’ crea 
tures in the world are 


24,000 feet, 

‘No indication of bind 
noted,” 
said Capt. Gray, after his 
record balloon flight. 
But he pointed out that 
his, abwervations were 
limited to a clear spot 
the sizeof nickel on on 
of i goggles. On his 
next trip he expects to 
make elaborate ob 
tions and to take 


G. W. Goddard, 
alsointendstotakeaspecial 
camera eight miles high 
‘and to take pictures that 
will surpass. the 36,000-foot record 
photo made by Macready and a com 
anion over Dayton, Ohio, 

‘The upper air, lit by the aurora’s 
flashes, is a queer place. Its dust is 
the dust of meteors; into it rise smoke 
m voleanoes, sometimes forty 

No matter what storms 


through it 
Though one “sounding” balloon 
recorded @ temperature of 183. be- 
eleven miles above the equator, 
the’altitude pilot is burned by. the 
sun's ultra-violet rays unless he coats 
his hands and face with grease. 
Greater heights than man has ever 
reached yield their secrets to the 
sounding” and “pilot” balloons, sent 
up here and abroad. Tn this country 
‘Weather Bureau now has 
forty-three balloon stations 
‘where regular observations of the upper 
i are onde. Eightayer ‘wea 
are {as an aid toaviators. 
"Randog (Coined on sure 108 
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Whirling Wheels 


The Story of the Automobile Age—A Vivid Novel 
of Youthful Gentus in the Race for Invention 


By EDMUND M. LITTELL 
Author of “Midge” and “Fire Sky” 


Mlustrated by B. J. Rosenmeyer 


Gil Herrick, a young mechanic fresh from ap- grip of a hammer lock. Gil jerked desperately; his arm snapped, 

Prenticeship in Massachusetts, drifted into the village nd he fainted-—hut not before he bad strack one last futile blow. 

Bf Wendenville, Sicha he also drifted unwittingly In the eves of the crowd and of the gil, Jim, in his victory, 
into a feud with big Jim Wenden, the town bully. became the lover. Now read on: 

*S First, Gil refused to be bullied 

el irs Abigall Caswell and Boal 

d supremacy. 


‘There were reasons for ri 
second, there was a blue. 


TL. came up out of unconsciousness that evening long enough 
his own bed. ‘The white moustache of 

heard of Zach Wenden at 
he other. Then pain 


ir wan ames of eavesemin ae tases 

nity toward the neweomer to know that Gil was 
wuartered as a lodger in the Caswell house, where lived the gicl 
nd her proud Boston-bred mother, even though Mrs. Caswell 
.W to it that the strange “mechanic” and her daughter were 
never left alone together. 

‘The sped rivalry grew from the time that Gil began tinkering 
secretin small workshop he had set up i the Caswell bar 
ir labled Beye and epee ahop in the vila. Word 
leaked out that Gil was ‘@ motor wagon. Jim publicly 
scoffed wt the “inventor”; then by his inistence, drew Gil into 
a bieyele race. Gil won; and when Abby handed a bunch of 
flowers to the victor, Jim's bitterness inereased. 

With a motor wagon race scheduled for Chicago, Gil rushed 
his machine to completion. ‘The first. public 
1, with Zach Wenden asa passenger, 
lismally, ending his hope of entering the 
race. But he went to Chicago, nevertheless. 
Went also, ‘The euteome was that Gil re 
With new ideas for. 
proving his mack 
while dim brought back 
word that he had pur- 
chased a new Benz mo- 
tor wagon, 
Months later, a forty- 
le motor-wagon 
race between the rivals 


's what he 
tall. Her voice was clear 
her mother's harsh. ‘Their 


staf the jumble, 
‘That was Gail. 


'm going to stay here with 


a grease-covered mechanic with nothing to 
That was Mrs, Caswell. i 


Chl ade a fool of himself, and 
. yy and I'm 


“I don't care; I love 
ng to tay 

1p you do eut you 

off without a penny.” 
Tewas heated, furious, 
terrible. Gil scrambled 
‘out of ‘bed as best he 
could and struggled into 
some clothes. Funny 
how weak he felt, when a 
moment before he had 
surged with strength, 
He crawled 


mal 


Wendenville, 
im with “his foreign 
time Abby ignored the 
victor. “Where's them 
flowers?” demanded Jim, 
And when she offered 
none, he attempted to 


downstairs, 
“Gil, you mustn't!" 
It was Gail, running to 


ant iss, instead. The 

Gla in at 

Gil flung ‘himself upon a goad t hard to fave Wendenvile. Old Zach Wenden tried to exprese 
the strong-armed bully, {Ratags of the trent "Any Sone ou wene to conse bach Gl, yor cus Live cbect 
only to be caught in the anything you want here. Aa’ if you sce Jim, tell him bell have to hustle” 


nade me do for you the last two yeary— 
tired.” 


anything but pleasant, the talk that followed her 
1. hin to w chair, nor was it finished then. ‘But by the time 
ine was strong enough to go back to the shop, where the townfolk 
rected him with « new resonance of liking and respect in th 
she knew the whole story. Mr. Cai seemed, had not 
{eft a comp! there had been a very com 
fortable residue after everything was figured out. With that, 
Mrs. Caswell was—of course—returning to Boston. The bitter 
words that sed were a struggle between a mother who 
oved in her own peculiar way and a daughter who refuse 
¢ issue was there, to abandon her new-found lover. 


sight when one of her eold restraint broke 

ing sobs; then Gail wept, too. She hada’t really known that her 

mother loved her, and said so, with a questioning, fearful glance, 

{from nursing her mother into bed. 

she whispered. ‘They were sitting on the 
she—I—ean I leave her 


front porch, 
i did 
have Boston,” Gil said. “And if you go I'll be alone 


"That recalled her first comment about him. “An orphan,” she 
had said. ‘She twisted about to assure him 
cearesses, that he should never be that w 
leave you, just for alittle while... 
‘you come to think of that? 

“It's like you—Gail 

“Thate ‘Abby.’ I'm not a: 
loved me? ‘And will you alw: 

‘Then, after a long time, back to her mother again. “Gil, 
don’t you—can't you—it's 40 selfish to leave her now, when she’s 
going home after so long. We're so young and she—why, she’s 
old! Wouldn't it be selfish to let her go alone: 

it was so agreed. “You can work, oh 

© to; I've got to.” 


Mrs, Caswell 
preparations for depai 
yen: She may have failed torectrain her 
miomentary weakness had given her a victory. Giland 
planning to be married “ Mjest ud toon aa mani settled, 
to much can happen when lovers are separated. ‘They parted, 
in tears at the station, her mother almost vivacious at the 
prospect of Boston, Gil quiet but with eyes that spoke volumes. 
Can steel-gray eyes be warm? Gail knew, and summoned their 
message in later day's when letters were overdue, For Gil drove 

himself through four years of work before he saw her ag 
‘Four years, with Jim not there to jeer, but with his ta 
ringing Thad left W lle very’ 30 

the race. “He had blustered 

Wendenville for a while, called and apologi 
I, then had climbed into his wagon a 


well, restored to al state 0 hastened 
re with a triumphant Tight in her cold 
+ but that 


Well, T made o 
T finished a race without pushing 
im laughed. "Well pleasant dreams with your pencil and 
paper.” be deawled. “Ill come back and wake you up one of 
ine did inthe all, ooking the i id mai 
"He di inthe fall, ooking the prosperous city man and maki 
aluch talc about what he wan pring to do. 


id he. “I didn't buy it. And 


this here hydro 
"theen to the city, 
"t walk without 
fellers ‘re—"" 


ing 
carbon engine,” he said in the post office. 

where electrics are so thick on t : 
gettin’ run over. I'll be makin’ electries when 


“SW Hoo pat that iden in your head?” asked Gil, and some of 
his friends laughed. 


“Come down to New York some day.” drawled Jim. “Ill 
show you a factory that’s tu like sausages. 

Soon his father permitted it to be known that Jim had sold h 
farm and bought into a company that was manufacturing el 
tically driven bugaies—and Gik went to work. 

‘Four years, with Gil quietly calling attention at various times 
to the events that were going on in the world outside. Electrics? 
When Barnum and Bailey's circus that very year put one of 
Duryea’s wagons at the head of its parade and plastered the 
‘country with signs showing it? Electrics, when the following year 


ee 
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“Git, you mustn't! Go back upetars!" Te was Gal, running to 
‘Soorway. "T want to hen he sald, hi voice wavering strangey. 


gas engine runabout from Cleveland 
to New York in less than ten days? When, in 99, Haynes- 
Apperson made a trip from Kokomo to New York in twenty-o 
an of which were driving days? Suppose electrics 

-s, suppose they were dominating 


the bieyele 
the meray of cha 
proposed to perf 
refuel itself at 


ness of pre 
fidering that a living time, for 
‘was conserving his capital for a very definite purpose 

ping off of the drive belt had been eaused by 
speeds of the rear wheels in making a turn. ‘That mea 


e differ- 
that 


a compensating device of some kind had to be arranged; so, after 
he wheels, 


‘ny experiments, Gil drove the rear axle instead of 


the center and 


laced a sprocket. ‘Th 
lar to that of a bievele, carried back from the 
wine. The axles being live ones now, a 

ng for them was neces, with ball bearings to support 
e reduced it 


displace the « 
supplant 


for centuries to make 
Well, they had. "Way back in 1600 a man named Stevin put a 
sailboat on wheels and carried twenty-eight people along the 
shore of Belgium. Then Sir Isuac Newton made an engine out of 
himself in 1635, putting a chair on wheels and driving it with a 
hand crank. After that Watt found out what steam would do, 
and a man named Cugnot put a boiler on wheels in 1710, in 
France. ‘Then great steam-driven things began to crush the roads 
‘of Europe and drive at terrific speeds—ten, fifteen miles an hour 
over the roads—until England passed a Red Flag Law which 
‘compelled every operator to keep a man in front of his vehicle 


"You're talking about me 
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with a red flag as warning. Tt was 
not until 1884 that one Gottlieb 
Daimler of the Otto gas engine 
works secured the compression of 

‘small cylinder; 


ders and four horsepower that 
hhad used six years later. 
Daimler had used a hot tube 
method of ignition, a metal tube 
heated by a Bunsen burner that gave 
a hit-and-miss explosion. ‘That had 
been supplanted by the make-and- 
break, and now—the sparking plug. 
‘Nodanger of fire there; no call upon 
the driver to get out and bend a 
ing lever with a fire beside the 
Toad, And with a movable brush on 
the crank shaft commutator, he 
could increas or retard the peed of 
his engine. For safety’s sake 
Sahel somone te bos 
‘engine at steady speed, and a cut- 
‘out arrangement whereby, on level 
the engine could be released 


ed the wheels, go- 
u from buggy’ sive to thirt 

wire ones, with two-inch single 
‘to the 

les The only thing 

that remained wnchanged after the 


ss he staguered in the 


achieved 
he wrote to G 


Tye got a real runabout 
going to move to Detroit. Most of m 

there lately, and there's an exc 
to try to manufacture here. 1 


more than j 
of “show Jim up oF bust, 
1e town, his great voi 


e the black beard a pair ol 

Gil said nothing, only swallowed, and nodded, 
m the squeeze. ‘Then he kicked free the ratch- 
ceted clutch pedal, pulled back on the short hand lever that rose 
‘out of the right-hand side of the seat, and was gone. A fine bunch 
pepe ‘ood there, wishing hima Godspeed. He shoved 
the lever forwat 


;cen-the lakes like an opened f 
streets the ribs. City of great stove f 


had thought of Cleveland first, for Winton's spectacular achieve- 
ments with his racer were causing many eyes to turn that w 
Winton had established records for speed that began, o 
days after the organization of his company in "97, with # mile on 
‘circular track in 1:48. He had made a second run to New York 
in five days, was entering foreign racing events—and selling run- 
abouts as a result. ‘Then there was the White Sewing Machine 
‘Company with its steam car, and Stearns with his gas runabout. 
But Gil's connections were already made, so he went to Detroit. 
Out on one of those ribs of streets was” (Coutinued on page 145) 
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“When Nept 


Scowls 


How Tempests, Fogs,and Stealthy 
Icebergs Challenge a Mariner’s 
Skill— Queer Mishaps of the Sea 


By JACK O'DONNELL 


HARPLY to starboard careened 

the S. S, Malolo, largest and 
wercial craft 

‘A convul 

Below 


closely by Coa: 
Guard cutters and 
wrecking tugs, an 
swered the Malole 

first SOS calls. Aid 
‘ed by radio direction 
finders, they raced 


three hundred passenge 
J, awaiting the inevitable find that no rescv 
isabled ahi 
sengers lis 
fand watched the sa: 
Vage preparatio 
with ealm unconcers 
the most serious pa 
the Norwegian of the mishap, "in 
ienzen, and the their opi 
crwegian buried her that the stoppage 
, twenty-four the put. the 
‘= galley’ out. of 
wnmission so. that 
no hot food could be 
served. 
theie first hot drink with t 


nt before, the Malolo's geared 
through, 


‘A mom 
turhi 
thick fog in a trial run off 
Mass. Just built in a Delawar 
she was about to be plaged in service i 
the Pacific, ‘Then, w 
out of the 
fr 
ext 
feet below the water line, 
ut the call to lifeboats 
While the freighter, leaking badl 
for port, the Malolo's crew leaped 
feverish activity. Pumps were 
auiinry engines started, Already, the 
ulkheads 
‘The ship's desiguers had averted 
of the Titanic, sunk by an ice 
joors walled off 
undating the 
room and stoke hole, 
‘A tanker and a. trawler, followed 


aid of bi 


iarket, sent over hiige pai 

fish to the hungry passengers. 
‘When the Malolo x 
tor 

that the hull was rent 

feet wide and ten feet long. “1 


‘The boiler room crew made 


torches; later the trawler Fisher, standing 
loaded with fish for the New Yor 


How « Mediterranean rock wrecked the bow of the new Orient 
‘os her matden voyoue from England to Austral 


of the collision had even cracked a plate 

‘on the opposite side of the hull, as the 

freighters keel had buried itself’ ten 

feet deep in the Malolo, ‘That the Ii 
uild have floated safely for days after 

its terrific crash was the most amaging 

the nd a tri 

it progress of mari 

“Ttis unprecedented,” said 

David W. Tayh 

passenger 

rammed 

afloat. We 

learned in the 


itanie disas 


HE remarkable escape of the Malolo 
of those strange 
‘men who 


#0 down to the sea in ships 
of the cast 
the familiar rule of collision, explosion o 
fire, but there are enough unusual hap. 
penings such as the Malolo's close call to 
vary the monotony of shipwrecks and 
bring gray hairs to the heads of sh 
owners and marine underwriters, 
‘Three days out of St. John’s the schoon- 
ex Ponhook, Gibraltar bound, ran into 
some uncommonly dirty weather. By 
nightfall a furious gale was blowing 
‘across her slippery decks. ‘The crew went 
about their duties with no concern, how- 
ever, for the Ponkook had ridden out 
many a gale in her day ‘and was con 
sidered competent little ship. 


TT 
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weary. Throughout the night she set~ 
Ued “and preparations were made to 
abandon the ship in the one remaining 
lifeboat, 

‘The storm abated about noon the 
following day just as the Ponkook was 
ready to go down by the head, She was 
sighted by a Norwegian steamer, the 
Kronstad, her crew taken off and landed 
a few days later at Galveston, Texas, 


NE shudders at what might have 
happened to the crew and 750 
passengers aboard the Allan liner, Gram- 
ian, a few years ago, had not the cap- 
{ain of that ship thought and acted wit 
superb rapidi 
he Grampian, enroute from Montreal 
to Liverpool, was plowing through a 
moonlit July sea. Men, women and 
children Were slumbering. Into their 
rooms. through open 
cool Atlan 


Lifeboat leaving the foundering [4nacio Florio, from which 
the President Harding saved all souls im an Atantic soem, 


raveyard of the Sea? 
W: t July, 
lapse 


‘The hold of the Ponhook was jammed 
with dried codfish, just weighty enough 


when Nept 
into untroubled 


‘The. wind. bl 
ran high, pound 


craft with 


unbridled eruelty, Her decks were never sleep. 
awash, ‘Then, shortly before midnight, ‘They live in a sort of 
one crushed down on. terror of sea sneaks, 
hhateh. Icebergs. They never 


b 
the storm, 
succeeded in closing the opening to th 
hold, But not before several tons of 
water had poured in to keep the codfish 
hat water lost no ti 
the cracks of thé 


forget the Titanic 
hey never forget 
the ships before the 


clled, the 
boxes on the outside were 
jammed against the ship's 
steel plates and burst, pro- 
viding more fish for the 
water to expand. 


knew the 


relieve the pressure jel 
fon part of his cargo. But 
How! "The aie was full of 


looted the decks 
fury. Even if 


quicker disaster by letting 
tore water into, the hold 

‘There was nothing to do but wait and 
hope—hope that the codfish would 
absorb the water already in. the hold 
hefore the expanding fish pressed against 
the ship's sides hard enough to loosen 
her plates. 

“Toward dawn the inevitable happened, 
‘The seams of the ship loosened and more 
water seeped into the hold. Gradually American sirmented 


the water rose despite furiously working rhespers, coe number, 


‘AM that romaine stove 
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Forged Bank Notes, 
Frauds Bared Adulterated Foods, 
by Strange 


Fake Silk, Exposed 
Detective Rays 


under Lamp Glare 
VISIBLE rays that read secret 


| proved. Secret 
writing “and era- 


the vegetable 
nin of 


by giving off a deep 
purple, green, or brilliant. 
‘orange light. 

Paper, for instance, 
slows with different colors Teng erin e 


ination of food by the new 
ucted hy Dr. Popp, 
Frankfort-on-Mi 

shows the amount. of te 
ple of sausage, and decay 
by a. vio 


‘by. comparing 
tinder the Fay the ‘nes 
in doubt with others 
known to be authentic, If 
fone turns yellow, say, and 


roed—-more than, two 
andi 0 
Thase will be 


te 
undrvd thousand eubie 
into its construction, I 
more than hundred feet 


only eight. 
Unusual strength must go into a dam 

of this extraordinary height, whose 

bursting wou self preci 


rie Hol Contry 
fe popular Cell, te force 
that I constantly seeking 


has 
nothing to do with the 
size of the lake behind it; 


dam in the worlds 
t Pacoima Canyon, 
Calif, When it is 
Jat a cost of 82,500,000, ash 
foot wall of masonry will hold 


Dam for San 
water and power, 


sm when all danger 


such as the 284-foot 
Roosevelt Dam in Ari- 
zona, the $28-foot Sho- 
shone Dam in Wyoming, 


iy its lower half blocks completely 
@ narrow mountain gorge, the outlet to, 
the natural basin between two ridges of 
peaks. Its upper half, when completed, i 
will close the 600-foot gap across the the top they mixed 
valley and transform it into a huge lake the conerete, then 


Exchequer Dam in Car 
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— Ideas Put to Work 


New Synthetic Lumber; Strange Fireworks of the Atoms; 
Surprising Discoveries about Men, Animals and Plants 


re diminishing rapidly as the 


Significant accom plishments in re- 
search and invention in many 
acientific fields that bear upon the 
daily interests of life, ax well ax 
upon its many problems, are re- 
corded in these pages each month, 


pilots, he says, will further increase safety. 


Tiny Plants Tunnel in Stone 


OW a mole can burrow ite way 
through hard-packed earth under 
the sod is always a source of wonder; 
there live creatures that actually can 
wake their way through solid at 
‘These creatures are not sturdy animals, 
Tiving plants; so small you eannot see 
them without a powerful 
“That such amazing t 
was revealed revently 
Academy of Sciences, They 
tribe of alge, like those that form the 
green scum on stagoant water, And 
posess the unusual power of dissol 
the rock on which they grow, provided 
the rock contains lime, Billions of th 
growing along the seashore, are known to 
ten away huge limeston 
Tie 


Your Capacity to Learn 


R. too old to learn” contains 

cfact than fetion. In 
«recent series of experiments, with per- 
ay 7 Poser ork ess 
profesor of educational ‘paychology at 
Columbia University, found that men 
fand women approaching the half-century 
mark learn more rapidly than children, 
fand almost as rapidly a youths of twenty 
totwenty-four pars, Even persons over 

iy years ait earn new things. 

Yn the learaing of clementary school 
rubjects, adults of forty-two. progressed 
about five sixths ax font as ‘adults of 
twenty-two. Both these. groups learned 
tore per hour of atuly than chikdre 

foto the 


stance to 


¥ language or trade, 
ik growing things. 


Sienot lack of ah 


Can Animals Run Machines? 
TLL, animals 
res, relic 

gery 


ing progress 


Flying Safety Increase sng progress 


ALMOST everyone, these days, would 

like to fly. “But first, just how haz 

fardous is it? Army services the risk startling possibility has just bee 
RO. 


An answer to the question that is on fatality to half a million miles, Hazards suggested. b 
the lips of millions recently was supplied in commercial flying. according to Dr, student of 


miles of flight 


W! Canningharn, ol tof Technology, makes 
it pombe to match colors exactly. Here they are measuring the color of 
tin apple, seen in front of the motor at the fight of the Hhastration ‘applied with w jack and saws them for cron section sty 
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f experiments conducted by 
Bussard, a young 


‘operations of 
nal training, as moving doors and 
making electrical contacts. ‘The ani- 
mal actually operates the mechanisin 
which teaches it to perform a certain act. 

If animals can thus train themselves 
mechanically, asks Rousseau, why may 
not trained animals be able to operate the 

chines of men? ‘Their skill might be 
creased, he further suggests, by breed- 
ing races of animals for each task. 


New War on Heart Disease 


HIYSICIANS of the 
‘eal Association recent 
ncerted effort to 
i toll of heart 


rican Med 
Joined 


now responsible 
deaths. Doe 


for one fifth of all the 
tors have advanced various theories. Dr. 
Henry Albert, health commissioner of 
Towa, believes heart trouble is one of the 


prices we pay for the increased span of 
Wien th While mal 


fever have been brought. more or less 
under eontrol, their survivors have been 
left with weakened constitutions. Searlet 
fever brings heart weakness in later years, 
says Dr, Albert, while the 
responsible for twenty-five perce 
deaths from heart disease. 
Fat persons are ex 
heart ailments, acco 
R, Roberts, of Atlant 
pressure, goiter 
tari il 
py other pl 
“Of first importance in treatment, ph 


Boards from Lumber Chips 


CH the same method of explosion 


that produces puffed cereals for 
breakfast recently has been ssed in the 
wanufacture of a lumber which, says the 
mithsonian Institution, is stronger than, 
Waste’ wood chips are 
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first exploded, then compressed into 


hoards. The chips are made to absorb 
a under pressure. When the pressure 
is suddenly released the steam expand 


lowing the chips into flufy fibers, which 
can be prewed into boardlike sheets 


Every Atom a Flashlight 
ORE. wonierful app 
Tiny world of atoms have Geen dis 

covered by Dre W. I 
Hulburt, of the U. S. N 


‘earth metal oxides, called "solium,” previously described in Porvcan 


Sexes Moray 


Weis cated a perect subatute for contly platinum 


9 

Laboratory, Washington, D. C., through 

their careful and extended study of light 
given off by hydrogen atoms, 

a that is 

a glass 


iad aparks of light wo numerous that 
blend together. ‘These little light 
flashes represent the disruption and 
combination of atoms, In an amount of 
he size of a pea, more than four 

as of atoms go through this 
process and flash every second! 

If everybody on earth were to light 
matches one after another as rapidly as 
possible, each person would have to 
nearly five hundred million mateh 
second to equal the record of the atoms! 


Approaching Synthetic Life 


tion of Washington. 
In a lecture at Oxford Universi 
Oliver said that many organic con 
pounds found in living matte 
sugar, already have been manu 
in the chemical laborat If such 
wufacture can be continued, he ad 
ntil a mass of artificial protoplasm 
produced, that protoplasm may sho 
vitality in some form of li 
Substantiating this view is an impo 
tant advance reported by Dr. MacDougal, 
inventor of an “artificial cell" whi 
behaves in mahy ways like the cells 


ion around it, just as 
‘of plant roots abisorh eh 
from water in the soil 


Lights Controlled by Radio 


ASTE of the part radio may 


use engineers, with a 
working model, demonstrated control of 
street lights by radio waves, turning lights 
and groups of lights on and off at will. 
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tested 
percent A few of the three hundred and eleven horers found in sing hill f corm. 
lentayed Destruction of the hunks and sutie beige curb the advance of the pets 


$10,000,000 War on Worms 


Fire and Plows Used in National Campaign 
against Corn Borers That Devastate Fields 


ag 
areas were enforced 


have destroyed in 
‘corn-growing industry 


‘A ruined Geld being plowed to destroy borers. T? 
Wderground and when all the corn is turned ander they abandon tad 
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Airships 2,000 Years Ona 


Steam engines, motion pictures, and 


many other “modern” inventions were 
used by ancient priests to mystify 


By H.C. NORTH 


for very few of 
tiquity survived their 
day oF saw useful application. ‘But the 

sation of $10,000 seat 


‘ago. Concealed in 

ice the first 
century of our era, Herculaneum—one 
acre of which is now uncovered —is every. 
day revealing more than archeologists 


ever before have known of ancient life 
and knowledge. 
‘The inventions which today run our 


factories, light our offices, earry our mail, 
and add to our comfort were employed 
first to perform feats of magic to make 
people believe the priests in heathen ten 
ples had. mysterious and. supernatural 
powers, ‘They were painfully worked out 
to deceive and trick the ignorant, and 
Ireing the trade secrets of the temples, 
were not common property, In their 
earch for tricks, these "ancient, priests 
Dlundered upon the principles of prac- 
tically every branch of modern science, 
‘Those principles were carefully guarded 
secrets, concealed in mystery and pre- 
sented as miracles, 


‘HAT medieval prophet of science, 
Roger Bacon, in the early part of t 
irteenth century, predicted many of our 
ern inventions, such as steamboat: 
automobiles, airplanes, diving suits, and 
80 on, All of these, he asserted, ‘were 
Known to the ancients, “These de- 
he said, “were made in 
yy, and they are certain, I 
‘am acquainted with them explicitly.” 
Steam was used in the temples of 


nteenth century before | Christ 
Here, mystic rites, images of 
gods were caused to nod their heads, 
lift their arms, or open their eyes. 
Invariably, Leneath the altar before 
the metsl box er tank was con- 
cealed. Pipes ran fro-a the tank toa 


mechanism within the image. efor the 
posed miracle was to be staged, hot 
Writer was poured Ino the tank snd live 
coals placed on the altar. A ali 
sure of steam was thus generat 
took but the added heat of incense 
scented wood to force steam through the 
pipes and sct in motion the crude machi 
« ated the idol. 
‘who received the homage of 


wt by the 
Dries Kindle ite on the alta 


the Teutons in barbaric Germany, was a 
famous idol whose mighty spirit was none 
other than steam. He was constructed 
of metal, with a hollow head, and his 
eyes and mouth were made of wooden 
pe Hot coals placed on his head 
fated the water with the steam 
xenerated pushed out the plugs and 
purted from the apertures. 
Hero of Alexandria, Greek writer and 
geometer of the first century, A.D, de- 
‘scribed one of the earliest steam en- 
fines. He also told of the employ- 
of ‘steam to cause statues to 
libations and serpents to hiss, 


ERO further described the use of 
hydraulics and pu inthe 


and 
doors were opened, a5. ny the gods, 
whenever a fire was kindled in the 
weer ome eet ee 
Pe eer te once 

ign epee 
a spherical vessel containing water. 
‘The altar fire expanded the air, fore- 
jing some of the water from the vessel 
Besse corn eevee 
ae Sas ee een oe 
‘scent rotated a pair of posts on which 
errsara pare oes Ta 
Aes pe see me, ee 
es was reversed and a counterweight, 
Se ees 
eet Denes wae 
caused bronze and animals to 
drink: rine a jie dealing ‘horns and 
inexhaustible jars, by a hon 
from a tank concealed in. aah occa: 
Ee omega ers 


a 


ing filled regardless of the quantity of 
wine drawn off. 

‘One invention of the priests which did 
not die with its inventors but has passed 
direetly down to us, and is still used 
tmagicians on the modera stage, is U 
concave mirror. Promit sprang the magi 
Tantern and lately its lineal descendant, 
the motion pictu 


Ds the philosopher of Da- 
‘mascus who taught in Athens during 
‘century, A. D., describes an ap- 
pariian Ine tesgie of Alem ery 
Te'frst appeared oa the wall above the 
altaras a.small light. ‘Then the light grew 
larger and brighter until it “resolved itself 
toa face, divine and supernatural, 
severe but gentle and beautiful.” This 


illusion was effected by placing before a 
concave mirror, concealed in a darkened 
room, a brightly illumi- 

nated painting or seulp- 
ture of aface, ‘Theimage 
of the face was thus pro- 


ieeet “ 
jected upon the ee 
rough a small. crack 
cneath one of the 
shades. 

Still more startling 
was the illusion when 
Picture ofthe yods were 
projected upon smoke 
rom the alta fires, the 
smoke acting ay’ the 
rereen does for the mo- 
tion p To the 
superstitious, the appa- 
ritions were spirits co 
jred out of, thin ir 
Huge silver mirrors, pe 
feet in detail, were used 
by the magicians. And 
1s they grew more adept 
in the art, living images 


stituted for the paint 
nally used’ here, however, two 
rors were found necessary to counteract 
inversion, When the trick is performed 
by experts, the aerial figures are 
even to those familiar with the operatio 
‘The secret of ar navigation was known 
to several ancient sorcerers. 
to great a feat of conjury to be divulged 
even to confederates; s0 the mystic for- 
ruila. was lost and several times rediscov- 
cred before modern times. 


HE, Greek experimenter, Archytas, 
who also constructed many hydraulic 
mysteries, invented in 400 B. : 
iat could fy. But once it 
it could not take flight again unt 
totion hy its master. Of that worverfa 
bird, a Latin commentator of the second 
century, A.D., Aulus Gellius, wrote that 
it was “suspended by balancing and ani- 
Gellius, however, 

explained that its motion was due to 
machinery concealed in the body. We 


ted by a spirit.” 
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now know that the bird was “suspended” 
after th 
the “spirit “ 
compressed air escaping from a 
‘One of the earliest fying machines was 
the eagle, formed by Johann Muller, fi- 
teenth eptury German astronome 
greeted Emperor in by’ fying 
three times around him. An iron fly 
built by the same inventor, could soar in 
‘a wide are and return to his hand. 
Lighter-than-air machines contributed 
to the miracles of the Greek priests as far 
back as 500 B.C, "A statue of Apollo, 
carried in religious festivals, raised itself 
into the ai, then descended into the arms 
of the magicians. ‘The statue was hollow 
fand filed with natural gas volatile enough 
to ica oat the image fore moment, 
But far more wonderful was the fly 
chariot which could be guided through 


ic by «magician who rode init, As 
ed by an early Historian, the char- 
‘one of 
Pa 


gas with which the bag was filed. ‘The 
Chariot suspended from this bag was 
driven forward by huge arlificial wings 
which were operated by machinery. The 
passenger furnished the power by turning 
‘crank inside the chariot. 

‘The lashing of a sword fo the mast of a 
vessel as a protection against lightning 
can be traced in the superstitions of all 
‘countries. ‘Though it was regarded purely 
‘as a superstition, and was forbidden as 
‘such in medieval times, it was really the 
forerunner of the lighining rod of Ben 
Franklin, 

‘Numa, generally considered a magician 
by the Romans of 400 B.C., carried on 
cleetrical experiments under the guise of 
summoning Jupiter from the clouds. A 
Ee el Sete ree led by 

tning while repeating his experiments, 
or “sacrifices.” as they were called. By 
placing swords upright on the temples of , 


descril 


SEE 
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Juno, Numa was able to attract the 
lightning and cause it to crackle within 
the temples. The lightning rod for ships 
came as a result of his studies, but like all 
ancient miracle workers, Numa pretended 
that it was an offering to appease Jupit 

‘That the early priests employed maj 
nets in their wizardry we know by the 
statues of the Greck goddess, Diana, and 
the Egyptian Serapis, which were ele- 
vated to the tops of’ temples and sus- 
Bened there by magnetic force, ‘The 
stone images had metal rings in their hair 
so that the magnets in the temple roofs 
‘would attract them, 


IS well known that the Chinese had 
invented gunpowder centuries before 
in 800 B.C, 


oi 
ious festivals prior to 
in combat. Even among. the 
Christians it was looked upon veth auper- 
or Constantine, the first C 

faa leat exaapasts 
have received its secret, in the third 
century, A.D. 
froman angel. The 
formula, was’ dis- 

guised in mystic 
frriting until it was 
finally” lost. As 
late as the thir- 
teenth centur 


Ro 


tories, first invent- 
ed to deceive, were 


machinery wh 
animated the au- 
tomata or mechan- 


od the inne prehistoric 
statues created bj 
the Greck sculptor, Daedalus, wi 
walked and moved. "The Greek philos 
opher, Aristotle (884-922 B.C), said 
that they were animated by putting 
mercury in them, but we know that they 
were controlled by wheels and weights 
similar to our modern elockwork. 


ECAUSE of s crane for those toys, 
‘which persisted until the eighteenth 
century, witen it reached its height, the 
ingen the ancient methane ing 
Gan wax preserved. Allertis. Magnus, 
Robert Groseteste, and Roger Bacon, in 
the thirteenth century, made images 
Yralked and spoke, as well as moving, 
peaking heads. Then followed the beat: 
ing sheep ana barking dog of Le Droz: 
Singing bird of Maillandet; the walkin 
‘duck of Vaucanson, which ate and di 
ested its food; and the talking machine 
Sf Kratseastcin, which could pronounce 
ple wor cy aware oa 
eran pen, ‘hess and hee 
dreds of others contributed to the science 
of mechanics and of sound. 
Other devices 
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To Europe by Rocket 


Airship Shot through Sky Could Reach 


aris in Ninety Minutes, Says Designer 


ny danger of burning he will avoid risking anyone's life in a f 
meteor, for there is sized machine, Caretul tests nist 
little air resistance here, Hardly more made before we can tell how, to control 
than an hour after leaving New York you such a craft. “The first experiments will 
are over Paris; the craft slows, and de- he made with a seven- to ten-foot model. 
scends, and auxiliary rocket motors bring ‘Then several of the “rocket tubes” de- 
it gently to the earth. Perhaps one stop veloped in this way will be placed on the 
‘was made en route for fuel, say at Vigo, wings of an ordinary airplane to see how 
fea ll, With rk on,the cout of Spain, the rocket works in fight; If this proves 
stead of propellers to drive it, his is possible, Valier says, with a successful, the rocket ship will then be 
plane proposedd finned ship that carries on its sides huge built. 
rocket tubes for propulsion. Besides pas- It might p 
sengers, it would hold three times its own 
weight of fuel. Gunpowder, ordinarily 
tused in skyrockets, would be much too inventors 
heavy. “But recent progress has been second 
in laboratory ‘experiments with escape from the earth's grav 
ng fluid propellant and a new to the moon or through interstellar 
jore than a mile a second, has be ignition system. Liquefied hydrogen and space. But here arises new danger— 
ied by Valier. oxygen under great pressure would fur- from 
"To cross the ocean, according to the nish sufficient speed by their explosive 
inventor, you would climb into the cigar- combustion, according to the inventor. 
shaped central cabin that houses pas- New fuels may prove better stil. wvered with great eare in 
s, cargo, and the machinery that Controls would enable the pilot to shut starting and turning, lest il 
nd controls the strange craft. All off or to turn on the rockets at will, in prove fatal to the occupants, During 
; the pilot jerks a lever. With a onder to maneuver his craft. A gyro- recent airplane races, in which new speed 
lous roar the rocket airplane races scopic indicator like those now used in records were made, pilots became mo- 
up an almost vertical runway, flings it- airplanes would guide his ight above the mentarily unconscious at the turns of the 
self free, and heads straight into the upper clouds. ‘There would be a “gas lever” to. course. But gradual control of a rocket 
air, At an altitude of fifty miles the pilot control the speed of the super-airsh ‘ship within the limits of human endurance 
flattens his course; now he can put on In carrying out his design, Vali is technically possible, Valier believes, 


full speest wit 


Ft like 


ve capable of leaving the 
says Valier, like oth 
ro} 


if to the thin air fifty miles 
the sea and roaring through it at rockets us 


—— 


“ 


Fingerprint Records on Skin 


WILLE beating a patient with a 
certain solution and ultra-violet 
rays, Dr. Maurice A. Aaronson, of Long 
Branch, N. J., was startled recently to 
sce brown fingerprints appear all over the 
patient's back. ‘They were his own. In- 
Festimtion showed hhe had accidentally 
found a new process for discovering and 
making as permanent. as desired, finger- 
rints on a human body—a “find” which 
Ws said to be of importance in 
inology. 

"The method consists of brushi 
suspected flesh with a solution whose 
composition is kept secret, and exposing 
the body to the ultra-violet rays fro 
small portable machine. The resulting 

own prints are not removed by rubbing, 
nd ean only be scrubbed off. 


Machine Fights Forest Fires 
NCE a battle against overwhelming 


‘odds, the fighting of forest fires has 
now become a science. Forestry officials 
from Washington and San Francisco 


recently saw demonstrated at Barley 
Fists, pone Mt. Win, Call the latest 
aid to fire-fighters—an amazing tractor- 
plow that cuts away a swath of brush 
Straight across the path of the fire to 
serve as a barrier. When the pillar of 
moke and flame that presages 
in the distance, I 

‘engine on, its “caterpillar” tread is 
‘through the woods and fields, 
shearing off and uprooting everything in 
its way. If the oncoming fire is small, 
this path alone will st it itis 
of giant proportions, the forest rangers 
tuse the clearing as a boundary to start a 
"backfire" that burns away” the brush 
in the path of the threatening blaze 
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‘Shop i sen at 
Ee rah to fac 
tery to mave Se. 
Ley and expense 
ot Soometiog 


Welder, having 


Poison Ivy Antidote Found 
T LAST « cure for the 

wy poison ivy 
weed of the East, has b 
Br McNair, of the University of 


‘ago, reports that after years of work 
he has distilled and isolated the ivy's 
poison, a gummy brown substance in th 
lcaves, and discovered an antidote for it. 
Ferrie chloride solution, a well-know 
salt of iron, effects the cure, Dr. McNair 
‘says. A five percent solution in 


Talf-and-half aleobol and water, 
co glycerine and water, is the 
mixture used; the materials are 
‘obtainable fro any drug store 
fand are cheap. When the 
is rubbed with this solution 
either before going into a place 
where poison Ivy grows or after 
exposure to it, powsoning never 
develops, ‘tesis have shown. 
stead of ferric chloride, fer- 
ous sulphate, another iron sat, 
cain be used with equal success, 
in a strong solution whose exact, 
strength does not matter. 


gested by J. F. Cloug 
of the U.S. Depa 
‘Agriculture, is a permanganate 
of potash solution to treat the 
poisoned skin. It brings inn 
diate relief, he says, 


ire? Yes, say Dr. Franci 
Tenet ao Cornelia 
Benedict of the C Tnsti- 
tution of Washington. With the 
moisture exhaled in breathing, 
the weight lost hourly is one 

for the average woman; 


‘weight, one 100 times more sensi- 
tive than the other. 


A Welding Shop on Wheels 


WO mechanies of Dayton, O., have 
devised a machine that travels to the 
band generates its own current for 
lectrical welding. 
A welder is mounted 


tractor, the wheelbase lenge 


‘are almost unlimited. 
" shed to 8 factory to 
heavy machine part, saving 
expense of dismantling, 


Wheel Operates Car Lights 


ITH both hands on the steeriny 

wheel, a driver may now dim hi 
lights or sound his horn, In a new Frencl 
invention, «second wheel that operates 
the warning signal and makes all head- 
Tight changee, & set just inside the mal 
one. It may be reached easily with the 
thumbs while control of the steering 
apparatus is retained. ‘The new arrange 
ment, it is suid, makes driving safer 


Thousands of Tons of Color 


‘HIRTY thousand tons of color is the 
region, yestly production, of dye- 
stuffs in this country, according. to 
recent estimate. But this is only about 
half the capacity of our plants. France 
id Switzerland produce about seventy 
percent of their plant's capacity. 
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“Armor” of Germ Analyzed 
‘and Found Made of Wax 


FOW the germ that causes tuberculosis 
has been chemically analyzed, and 
-w phosphorus-containing fat has been 
discovered that has remarkable physical 
properties. Recently Prof, R.J. Anderson 
of Yale University took eight pounds of 
the deadly. bacilli into his chemical labo- 
ratory and performed a careful analysis 
to find what they were made of. These 
erms possess a waxy shell which gives 
them unique powers of resistance agnnst 
the germ-destroying corpuscles of the 
bloods""Prof. Anderson removed st with 
alcohol and ether, obtaining @ pound of 
wax, a half pound of fat, and a half pound 
of a unique fatlike substance containing 
phosphorus to which he gave the name 
‘phosphosu 

This compound differs from all other 

wn phosphorized fats,” Prof, Ander- 
‘tated, While he is endeavoring to 


the 
Te. 

1 New York City, are testing the 
remarkable substance to find a. possible 


clue to a new tre for tuberculosis 
‘Another great step against the disease 

may be taken if a way ean be devised to 

destroy the waxy a 

losis organi 

to defy the phagocytes 


hody., Instead of being destroyed by 
these “biological patrolmen” the bacilli 
have survived and multiplied among 


them to continue their deadly work. 


A Motorist’s Rocking-Chair 


ALMOST a, rocking-chair with all its 
comfort, is said to be an automobile 
seat equipped with a new set of springs 
to fit beneath it. According to the maker, 
tempered springs absorb jolts and 
incidental to motoring and make long 
‘a pleasure instead of an endurance 
test. Any tilting seat of the type used 
generally in closed cars may have the 
shock absorbers attached; two suffice for 
most persons, and three for heavyweights. 


Porutan Screxce Mostar is glad to 
supply, when possible, the names and 
addresses of the makers of apparatus and 
devices described in these pages. Tn- 
quiries should be addressed to Informa- 
tion Dept,, Porutar Sctesce Moxruux, 
250 Fourth, Ave., New York City. 
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Intmiee fom 
een nce 
‘whic they tac 


Personalities Made Over 
TYOUR personality didnot develop 
intil late childhood, 

is subjec 


to change, acco 
‘of the University of Chi- 

other modern psy- 
lieve that a man’s 
character becomes definitely established 
in the first five or ten years of his life, 
Dr. Judd declares that human nature is 
never wholly fixed. "The school years are 
portant in shaping character, he 
‘Social “‘instinets” and “taste” are 
ups only afte along train of highly 
iplicated experiences, but at any time, 
he states, itis possible for a grown person, 
under proper discipli ‘training, en- 
tirely to make over his character. 


Super-Beacon for Chicago 


Bae piss New Tox oof Gags 


‘This is the most spectacular 
of a landing place recently planned 
tes’ ride from 

which will 


Chicago's business center, 
facilitate a night air service between the 


cities. ‘The super-beacon, 500 feet above 
street level, will be visible at Milwaukee, 

eighty miles away. Like the new 
fog-piercing scarlet light for the guid- 
‘ance of airplanes, recently described 
yoLan Scresce Moxrauy, it may 
‘employ electric tubes filled with neon gas. 


Sight-Seeing Bus Has Balcony 


NGERS in back, as well as those 
. have an unobstructed view 
hovel sight-seeing bus recently 
introduced in Germany. alf 
ed 
spans 
fellow passengers’ heads 
ndows of a “secon sto 
that pierces the roof. For the first ti 
all occupants of a bus may have a 
resaue country 
hhas heen placed in operation. 


Lights Show Inside of Eye 


FOW it is possible to look into a li 
ngeye through a microscope. ‘Thi 
striking feat has been performed by Dr. 
Basil Graves, of London, England 
tor of « method of Ii that sends 
Brverful beams into the sie of the eye, 
the present time it has bees 
sible to illuminate the eye sufficiently to 
use @ microscope without injury to the 
organ. “A direct beam would play havoc 
with the sensitive retina. wi 
ds to the film , 
intense light rays sidewise into 
the eve, Dr able to examine it 
from the front through the powerful 
lenses of an ordinary microscope. 


Baggage Car for Every Motor 


NEW extension for 
ny motor car, as shown in the 
picture below, looks like and serves as a 
trunk when trunk service alone is re- 
quired; but can be opened and made to 


‘more than $60 pounds. Salesmen's sam- 
ples and dairy farmers’ milk cans are 
among the innumerable bulky things 
whose transportation problems 
equipment has solved. 


Bees Sip Poison 


been discovered in 
Asia Minor by Dr. K. 
Krause, German’ explorer. 
Eating it causes, giddiness 
nd sometimes temporary 
consciousness aa 
Poisonous species of rhoxo- 
dendrons are believed to 
furnish the nectar the bees 
turn into toxie honey.. This 
‘same poisonous honey was 


described by the Greeks, 
Xenophon and Aristotle. 


POPULAR SCIENCE MONTHLY 


World’s Largest Dock Can Load an Entire Fleet at Once 
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WV competion of the 833.00,000 
Gladstone Dock at Liverpool, 
England lai 
complete 
world. ‘This monster structure occupies 
fifty-five acres over the water. It has 
ix electric cranes to load and un- 
he numerous vessels which can be 
moored simultaneously to the huge pier. 
Regardless of tides, « unique lock sys- 
tem permits access to vessels of all sizes 


part of the system. ‘So 
wensity of the docks is given b 
iacernible at the waterfront en 
cr pier in the illustration, 


How Much Do You Know of 
the World You Live In? 
EST yourself with the twelve 
questions below, selected from 
hundreds sent ‘our readers. 
vers turn to 


1. Which is the best harbor in | 
the United States? | 


2. Where are there blind fish 
that live in caves? 


3. Where are foxes raised for 
market? 


4. What are tortillas? 


5. What island is called the 
“Gate of Treasure?" 


6. What is the largest river in 
the world? 


7. What is the Maelstrom? 


8, What bird cleans the croco- 
dile’s teeth? 


9. For what town is muslin 
named? 


What is a lama? 


11, Where are houses built in 
trees? 


12. Where are smalll idols put in 
oyster shells to be covered | 


with pearl? 


designed 
Ettore Bugatti, French automobile mani 
facturer, and now under construction at 
Moulsheim, Alsace. It can be closed to 
make a dive, coming up now and then for 
air; in calm weather it travels on the 
surface. With this novel craft’ Bugatti 
believes that he can cross the Atlantic 
Ocean from Brest, France, to New York 
in about fifty hours. 

Lateral fins govern the depth at which 
the eraft travels. Six motors, with a to- 
tal of 2400 horsepower, wi 
mated speed of seventy-five milesan hour. 
More than a hundred feet long and eight 
feet wide, it will hive a crew of eight, 


Earthquake “Made to Order” 


HEN a geologist addresses an 
dience on earthauakes, he — 


Fox, who recently lectured in Los Angeles 
before the Geological Society of America, 
‘on the active rifts or rock faults respons 
We for loal quakes. In the midst of his 

minor rock-slip occurred, and the 
meting ras treated toa plainly pereepti- 
ble temblor. 


Expedition to “Lost World” 


IN the “lost world" of Mt. Ro- 
raimna, Brasil, will yield its secrets Vo 
the American Museum of Natural His. 
js expedition, now under 
high plateau with the sharp- 
of ML. Roraima, the scene of 
Doyle's famous story and movie, “The 
Lost. World,"——is older geologically than 
most of South America, a promising place 
he epaition fs  he ofS indi 
‘expedition has no e 
the dinosaurs and ‘winged is 
Of Cons Doyic's romeen: bet es ae 
ogists, T. D. Carter and G. H. H. Tate, 
believe that they may come upon other 
stimals, possibly descendants of these, 
tnlike any known at the present time. 


What the Moon Is Made Of 


ONE common carth rock i totally 
‘absent on the moon, says Dr. F. E. 
ight of the Carnegie Institution at 
hing C., after a re 

series of studies of our nearest heavenly 


neighbor made with polarized light, which 

differs from ordinary light waves in that 
flat plane. 

missing rock, says Dr. 

nally formed by volcanie 


rocks detected on 
they include pu granite, Both 
of the latter reflect light in an ordinary 

‘as does any other rock containin 
in of the clement silicon found in san 
lass. But when a ray falls on basalt, 
ves quite differently. All its 

pt, those in one flat sh 
rubbed off” and the ight ix polarized.” 
With delicate optical apparatus 
could measure this, polarization 
plete at best, Dr, Wright stu 
terials that Compose the moon's surface, 


Hop Growers Work on Stilts 


‘OU have to be good at walking on 

stilts to raise hops in Kent, England, 
In preparing the eighteen-foot poles to 
carry the trailing hop vines, gardeners 
make the rounds on lofty stilts, carrying 
with them a supply of twine. The scheme 
has worked out splendidly, for it takes a 
‘worker only afew minutes to restring the 
poles with cord to carry the vines, as he 
goes walking along with giant strides 
many feet above the ground. 


POPULAR SCIENCE MONTHLY 


‘Airplane view of completed seawall to lland. 


Dike to Enlarge Holland 


WITH the recent completion of 
‘ea wall from the Dutch mainland 
to the island of Wieringen, engineers have 
accomplished the first step of a gigantic 
undertaking that will totall 


change the 


map of Holland. They plan to remove the 
‘Zuyder Zee—that great arm of the North. 


Sea that swept into the interior of the 
Netherl hundred years ago and 
has remained there ever since. 
‘A wide expanse of water only ten to 
twenty fect deep, yet fifteen hundred 
juare miles in area, is now to be blocked 
by a huge dil 
‘Phen the gulf will be drained, 


Vibrating Bed 
Woos Sleep 
‘LEEP is ina 

1S new bed thst rocks 
like a cradle, the inven- 
tion of Sir Alfred Yar- 
row, British physicist. 
Tong troubled with 
insomnia, he found that 
the rocking motion of 
a railway’ train. put 
him to deep. Under 
his direction, the Na- 
Shu 
ratory in England con- 
sitio structed a bed that re- 
produced the same motions. They occur 

AU the rate of eighty a minute, and th 

Vibrations are short only three eighths 

to three quarters of an inch in range. 

Lest the movements produce nausea, they 

are made to occur irregularly. 


Aviator Chases Rainbow 


LTHOUGH many a child has raced 
‘after a rainbow to find the legendary 

pot of gold at its end, it remained for an 
A tor to pursue one in an air- 
Flying east to Washington to 
the recent air maneuvers, 
Skanse saw appear below 
rainbow which formed 
cirele—a rare spectacle 
glowed 


World’s Biggest Freight “Parcel,” 80 Tons 


TOWER used in the manufact 

of yasoline recently made the larg- 
‘eat piece of freight ever shipped over a 
railroad. Just delivered at Los Angeles 
from Boston, the eighty-five-foot tower, 


weighing nearly eighty tons, was carried 
‘on three flat cars. “Due to its length 

weight, a route was chosen that avoided 
extreme curves and grades. ‘The 


each car was inder, blocks were 
inserted t tower. Erection 
at the ref af two gigan: 

Eight 


4 effort swung i 
preparations. 


preserved as nut 
Egyptians, according 
covery by British offic 
Cairo, Egypt. ‘They fou 
wrold Egyptian horse that had 


= by the early 
recent dis 


[Abover Holating one piece 
ower with reinforced dor 
Bek Atrghts Uniowding 
from ‘three Jong tat cars 
was an engineering feat 


a 


Mask Saves Pugilist’s Face 


JN,ORDER to protect champion 
boxer's face from possible damage at 
the hands of his sparring partners, a 
‘curious new type of mask has heen in- 
vented in Germany. First reported from 
Berlin, it has already been adopted by 
several German boxers for their tra 
bouts. “The grotesque headgear 
tached by straps about the head. Its 

padded ridges protect the eyes, nose and 
i ‘of the boxer without hindering his 
reathing, sight, or movements. 


NOW YOUR CAR 


‘HE brakes on your motor 

epend for their effect 
tof friction that | 

hetween the brake 


effect produced by the brakes 


should always be the same for 
‘any particular amount of pres- 
sure that is applied to the Brake 
pedal. However, those condi- 
tions never can be completely 
obtained, because of varying 
weather,” increasing effects of 
‘Wear and imperfect adjustment. 
Dry and sty rake li 
grips strongly. Wet and slimy 
fining is not nearly so effective. 
| Haugh or badly wore rake 
ddrums cause wear on the 
and this throws out the adjust- 
tment $0 that the brake pedal 
leverage changes, 
For best results from your | 
brakes, follow these rules: 
1. Make sure that the brake | 
drums are smooth and that 
| they run true. | 

Have the brakes lined with — | 
the best lining you ean buy. 

3. See that they are kept 
|” properly adjusted. 

Don’t expect them to hold 
a5 well in rainy weather. 
Adjust the brake bands so 
| hae they do not touch the 
| drums when your foot is off 

the pedal. 
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eA Dozen Products 
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of Inventive Skill 


A Skyscraper of Glass 
SKYSCRAPER modeled in glass, 
New York, 
way how artand utility 
wi the giant buildings of 
the future if those who propose them are 
prophets. Masses rising to ad 
ht in ve ine 
towers are features of t new 
type of architecture, “Designed by Hugh 
Ferris, ‘noted architect, the ingenious 
lass model shows m 


1 clearly than any 


serine beth ate se 
ti oa Hew style of shyscraper, that 
will be tupported by add giles Ina 
The center, Ofce rites 
hub” in radiating fins. 


circular wel 
surround the 


sight. Teall 
depart 


smell,” Dice declares, “the presumption 
‘would be that they remember the place 
where they have buried each nut that 
they find, ‘This would require a well 
developed memory, though not neces- 


Brookes Klugh, of Cornell University, who 


has studied red squirrels for eight Years, 
and has watched individual squirrels for 
as long as two years. 
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Biggest Family, 44 Children? 


W interest in the disputed question 

a to who has the largest family has 
Tollowed the recent discrediting of the 
report that a German named Scheinberg 
is the father of eighty-seven children by 
‘two marriages. 

Biologists are still uncertain as to the 
maximum size of a human family. 
According to Robert Cook, editor of a 
‘medical publication in Washington, D. C. 
the most authentic case of a large family 
is that of Dr. Mary Austin, a Civil Wat 
ure, who laid claim to’a family of 
forty-four children—thirteen sets of twins 
and six of triplets. While bringing up 
her family she found time to study 
medicine and obtain a doctor's degree. 


Seeds Forecast Tree Sizes 


TTTHE bizacr the send, the better the 
tree, is the conclusion drawn from 
recent tests by the U. 8. Forest Service. 
When seeds of such important western 
forest trees as the California sugar pine, 
western yellow pine, and Douglas. fir 
were planted under careful supervision, 
says E. N. Munns, chief of the office of 
forest experiment stations, large seeds 
were found to produce uniformly large 
seedlings. Transplanting, the tests also 
showed, nullifes this advantage; for the 
larger roots of the oversize seedings are 
more easily damaged when dug up. 


Medal for Purest Insulin 


FOR is recent iow 
prepare erystall 

‘unknown purity, for treatment of dia- 
tetera Pr being the st to prepare the 


gland extract adrenalin in a form avail- 
lable for treating the blood vessels, Dr. 
John J. Abel, noted biochemist of Johns 
Hopkins University, has been voted the 
man now living who! has done most to 

‘enjoyment of life. The Willard 
ba Medal, awanted yearly for this 
service, was presented to him at a recent 
meeting of the American Chemical 


the body certain substances. We are 
just beginning to understand litte about 
these glands and their functions.” 


eptember, 1027 


Dropper Feeds Tiny Birds 


‘OU couldn't find a m 
pet than 


.” were recently adopted by Jimi 
hell, of Los Angeles, Calif, when 
d them lying on the ground, tl 
nest knocked down by a do 

thriving on a daily diet of hor 
water, fed through a medicine 
by their twelve-y 

will be strong. 


xy Boy” his lunch 
‘soon began try 
‘every morning, while 
large pink rose and watched the fellow 
orphan with keen interest, as if study 
for future efforts along the same line, 


Garden Is Floral U. S. Map 


LOWER gardens of many shapes have 
been seen, but so far as known the 
fone shown below is the first of its size 
patterned on a map of the United States. 
‘orty-cight states will appear in blooming 
‘colors at Bay Front Park, Miami, Fla, 
Made of flowers and shrubs contributed 
by cities inthe various states, the unique 
floral map, will be maintained perpetually 
by Miami's municipal park division. 


qe 


Magnifier in Pencil Style 
WAYS hua 
powerful new m 


like barrel, with a eli 
ket, ‘Two small 


nd easy to use is a 
fier in a pencil 


image is seen in the open te 

neil,” while the Ic Li 
le to perniit full illumsina 

amined, Students 

¢ field, and postage 


away alan as 
tion of the ob 
natural 


st 
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World’s Largest Book Is Taller than a Man 
ALLER than the 


British monarch 


Rat-Proof Ships End Plague Charts Predict Track Record 


Rv 
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World’s Largest Book Is Taller than a Man 


ALLER than the 


se man, this 


Latin inserip 
Magnifier in Pencil Style fect. appear on) 1 


maps, which are sur 
AENAYS handy and ensy to we is pray cert in 
Powerful new magnifier in a pencil~ view of their age. The 
fike Marr, with acip for carryingin the ft was a memento of 
pocket, “wo-smull Fenses in the barrel Charles’ visit to. th 
tmngify an object twenty-five times, The Netherlands where he 
erlang image iz acen in the open top of found friendly rug 
the “pencil wile the lower end is-cut after the fall of the Two:men a verege a, show 
away au an angle to permit full lumina British monarchy Sip ory toe 

of the object examined, Students 
ral history inthe fehl, aul postage Rat-Proof Ships End Plague Charts Predict Track Record 
widely diver, clase for whom the FATS on shiphoard, responsi TAR runners out for a work's recon 
Tevice iy denied. Bank tellers mi view and traditions t from SD should try the 860-yard run, That 
also ne ft in detecting counterfe the eatiest days, fare soon isthe suggestion of Dr. Earle Re Hedrick, 
fing to mathematician, of the University of Cal 
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Bricks Are Now Tested 
by Their Ring 


ARBON for the brushes of electric 
tell 


processes just developed for detecting 
faulty materials by their “ring” when 
struck. 

Making a musical instru 


carbon blocks, of various quality, that 
range in pitch from the musical tone (G 
sharp to A sharp, a little higher. Test 
‘samples are compared in their pitch when 

ck inumatick with those of the 
‘and rejected if they fall 


below G shar 
‘Another device, for testing bricks, does 
not depend upon the trained human ear. 
‘The inve Obata, of the 
University of it photo- 
rraphs the s0 uck by a 
miner 40 that the exact character of 
id can be sti nl 
up by am 
radio apparatus, a 
oncillograph, oF soun 


Almost Beats the Camera 


markable photograp 

tof the speed at which hi 
was the result. In the i 
‘of a second that the 


the eye 
‘way across it, 
“The peculiar distortion which resulted 
is characteristic of pictures of swift-mov- 
‘objects at close range made with the 

I plane shutte is 
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“Hops Off” from Surf Board 


THE remarkable feat of leaping from 
surf board behind a fast motor- 
boat to speeding overhead is the 
recent accomplishment of Mabel Cody. 
girl “dare-devil” of Tampa, Fla. ‘Throngs 
of spectators on shore near the Davis 
sland. Fia., marine speedway, saw her 
succeed on her 113th attempt after six 
days of failures, So far as is known, the 
stunt never has been equaled. ‘The trans- 
fer was made by means of a rope ladder 
dangling from the plane, as the speed 
photograph below shows. Note the pre- 
‘carious grip she managed to obtain on one 
side of the rope ladder and the movie 
camera trained on her 

difficult ascent, also tI 
keep the ladder from swaying. 


Prehistoric Monster Lives 


ECENT expeditions into the swampy, 
‘almost inpenetrable fastneses of 
southern Java have brought back photo- 
graphs giving the first aut 
dence that a monster differi 


scales, says Dr. 
jerman zoologist, who re- 


Man Races Horse 


HARLES W. HART, 
the English runner 
rho races agninst hore 


in London to prow 
has done, that 
‘greater than 
is shown above 
" “4 sunbonnet and 
pants, at the 
Start of a'recent contest. 
‘The race continues six 
twelve hours a day. 
Hart runs alone, He ta 
of which is in liq 


ing power. 
man-zoologist 
Tn a simila 


Electric Brakes for Autos 


TRICITY may stop your car in 
Avnew eletric brake 


1 
the future, 
syaten 


‘operate a set of four-wheel brak 
needed to 


greater the 
Tnraking force, 
2,000,000-Year-Old Pine Cone 


‘WO million y 
before a flav of molten 


wa in what 
is now Placer County, Calif. A cone from 
that tree, preserved by the solidified rock 


in perfect condition, has just been dis- 
covered by a prospector and sent to. the 
department of paleontology at the Ui 
yersity of California. Experts vouch for 
its extreme age, adding the remarkable 
fact that it is of a species which exists 
today unchanged through the ages. 


——— 
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‘i Young and Old Find Profit 
SipcD 0 els ~ and Joy in Building Them 
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cach trom one 
iy three tone 


Clever 


of 


Handicraft 


Maney ‘Sieberich of Fart Wayne, Te 
tees che laberetely iad lc cad 


Feats ; 


wheel dive, hi cae wil ot sss Arthas Nichol, 

Mn is Inatitate of Te onncering sosent. 

"Sa pare pare oor of apa tme He cadens tas 
tts performance ein that of many "tare cars” 
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Live on a Vast Ice Cake 
AMERICAN climate 


Kutsk a well was sunk 


368 fe hing unfrogen earth 


sl coltimns tap 
heneath t layer 
Artesian wells spurt into the hotn 


Telephone Meter 
Sells by Word 


HIE, Tittle black meter 
ox atop the telephone 

illustrated above disp 

telephone service by 


tence, charg: 


a la carte” a 
to time consumed 
"The instrument 
teleol 


tie, of Rochester, N 
+ and Garrison Babcock, 
Wash, Tt has 
able success in Everett, Washing 

ie Fates are said to 


Open Door Burglar-Proof 


DOOR so locked that i 
8 few inches 


chain and slot guard, whi 
was partly open, was inet 


water, light and gas serviee 


A New X-Ray Discovery 
‘OW the Killing pow 


short-wave ray's that are 
deep-lving disorders, 
Hiologists of the Institute of Cancer 
Research of Columbia University, New 
York, recently tested both b 
ing female fruit fies to 
wave lengths and inte Eggs laid 
by the flies were then tested for fertility 
those exposed to the strongest rays did 
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Pipe Sweetened by Steam 
OR leaning old, ill-ameliing tobacco 
Pires the instrament above hes bees 
devel A tesspocntia of wood alosbol or 
urolne, place in litle cup, heats ane 
mains rate 

vie 


e operator scrapes 
loose stuf in the howl, leaving the pipe 
sweet and clean for smoking. 


Lifeboat Inflated Like Tire 


MAN jumped overboard 

borat Hamburg, Germany 
minutes Inter he was being he 
the side of a collapsible pneumatic life 
boat which had been inflated and launched 
with surprising speed. Tt was the first 


the har- 
‘Twenty 


test—reported highly of the 
ist of a new typ Ft for res 
Oceupying less space than 


lifebo 


must be aks aboard bees 
he erat ca 

stronger on 

the ropes and grips along its sid 


not hatch, while the others did, regardless 
of the wave lengths of the rays employed. 
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Self-Service Hat Checker 
FOR nickel patrons of a, Cincinnati 

restaurant can check their hats and 
coats with an ingenious mechanical hat 
checkar. The hat goes over a rai 


mirror in the centers then a hinged ring 
‘swings down around the brim, locking it 
to the coin box below. From the coat 

a chain runs through the coat 


he lock. With « key and your 
lock your property 


Locomotive Tested 
A NEW turbine locomotive that con 


ngine cleaner, 
mal heat, 
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Wakes Up Sleeping Muscles 


NEW exercise device, designed espe- 
cially for training athletes, is said to 
icles of legs and back that are 
it into play 

rmethod, Iteons 
a high chair to wh 
tached. two pedals con 
ted with sliding weights. 
The exerciser pushes for. 
ward with his feet against 
the pedals. The weights 

‘can be varied as desired 


Germs Give Light 


HAT certain orgas 
so small that they c 
not be seen through the mi 
eroscope may play an im- 
portant part in the amax 
it “cold Tight’ 
and other in. 
tale is 
the theory advanced by Dr. 
Umberto Pierantoni, biolo- 
gist, of Naples, Italy. His 
experiments, he says, indi 
fe that minute germs in. 
troduced into the egg of 
nsect stimulate the cells 
a way as to create 
lenses, refractors, and re- 
flectors of light in the in. 
sect's body. 
Previous evidence has 
shown that certain deep. 


Enginemen are adjusting the locomotives amokeeating de 
‘ice-a ventilator that caries the smoke back to be vebarned lig 


sea fishes house colonies of 
ving bacteria, 


Fights Skyscraper Fires 
IRE in the top of a half-completed 
sdywosper seettanat hotal ta New 

York Cty recently did heavy damage be. 
cans thers wore bo near-by 


With 

can pump 1,000 gallons of 

ute, sending a'stream to the 

worth Building. On its 
other innov 


built to order. 
$14,500 ¢ 
water @ 


of forty-five 


DMPOUNDS 
active metal 


ly assembled at Wash- 
. His latest tests showed that. 
‘added to the 
soil, the friendly bact t attach 
themselves to the roots of peas, beans, 
nd clover and make atmospheric ni 

available as plant food, would work 

r amounts of the 


oseopic bacteria’s important 
part in helping the farmer grow leg 

n known for some 

Proved, the 

‘ced with these 


American nutrition expert, 
Steenbock of the Uni 
rises to its defense. 
‘The conclusion that oatmeal not 
lacks important vitamins but may co 
tain a poisonous “toxamine,” reached by 
of the University. 
fter experiments 
radiated. by. Pro 


with puppies, is 


tive than wheat cereals in_ preventing 
Fickets, a childhood bone disease. He 
‘toxamine.” 


Organ Nearly Wrecks Itself 


10 MIGHTY are the thunders of th 

pipe organ, said to be the largest 
the world, that it has bee 

place its console in a sh 

than a hundred feet away’ from the m 
ume 

‘occupies the cen 

Park, i, 


re of the 


keyboard and the organ: 
ist’s bench trembled so decidedly that the 
player found it impossible to obtain wit 
surety the delicate effects required for 
fine Eventual damage to th 
hoard also was feared. ‘The glass-covered 
pit. was then constructed at a 

onnected with the instrument by 
eal controls. 


new apparatus ¢% 
Ler of wide, portabl 
stretched on wooden frat 
‘on small wheels. As cach new section 
of concrete road is Inid, the “train” of 
‘canvas roofing rolls forward to cover 


What Turns Animals White? 


‘AVE you ever seen a white wood. 
chuck, or a white robin? Such 
strange examples of “albinos,”” snow- 
«white individuals among animals normal- 
ly dark, were recently deseribed by 
H.W. Shufeldt, zoologist, of Washing 
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ton, D. C., who has made an 
extensive study of this curious 
‘and unexplained freak of nat 

‘In Virginia, not long ago. & 
woodehuck was captured that 
was entirely white, Only a Tit 
les rare are the albino weasels 
‘and opossums oceasionally cap- 
tured in various parts of the 
country. Dr. Shufeldt obtained 
male robin, partially wl 
Stamford, Conn.; he has also 
found sparrows and finches that 
‘come under this name of * 
tial albinos.” Quail, woodchi 
and meadow larks are occasion 
ally pure white. “White ele- 
phants,"" though proverbial. are 
Tare; now and then a white 
squirrel is seen, and white mice 
are common and familiar pets. 

‘All through the animal king- 
dom, including man, runs this 
odd ‘trait, says Dr. Shufeldt. 

ven flowers show the tendency 
to produce albinos, as do insects. 
Albino insects are generally 
rare, says Dr. Shufeldt. Yet 


Birds' Nest in Mop 


ap 
ids that appeared in Chi- 
‘went looking about for 
Mrs. William 


dle on the back porch for several 
had occasion to use it and 
discovered that the birds had 
sa spot for their 
‘now well on 
the way to completion. ‘The 
texture of the mop had saved 
ed settlers labor by 
constituting a sort of founda. 
tion structure for the nest 
‘The birds showed i 
and, rather than dist 
‘tenants and spoil their summer's 
plans, Mrs. Notacker bought 
another mop. While raising 
family of ‘six the birds became 
well acquainted with her. In the 
photograph above, the mother 
bird is seen bringing home a tid 
bit to her youngsters. 


le fe 
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Mighty Natural Springs 
Could Supply Cities 


NATURAL springs that are harnessed 
for water power, and others huge 
ugh to supply the largest cities, are 
disclosed in a recent report of the 
Geological Survey. 

states, there are sixty-five spr 
could supply Washington, D. 
than half of them, including many of the 


ver Spring, in Florida, is believed to 
be the largest of the limestone springs. 
Each second, 6,149 gallons of water gush 
from its wide mouth h for Ne 
York's entire water supply! ‘The water ix 
marvelously clear and glass-bottomed 
boats are used to obtain a striking view of 
the fish and underwater vegetation. 
From the black lava walls of the Snake 
River canyon, below the Shoshone Falls 
Idaho, spurt the Thousand Springs, 
ed flow is nearly 6,500 gal 
High up on the canyon 
walls, they formed a spectacular water- 
fall nearly half a mile long and 200 feet 
high, until they were harnessed for power. 
Montana. has the only large sandstone 
wnt Spring, near Great Falls, 
Springs and Big Springs 


“Sidecarette” Carries Three 


WIMBLEDON, England, motor- 
eyelist has built what he calls a, 


almost believe they are driving the 
little cars along the boulevard. 
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Plans Plane to Fly Forward, 
Backward, Up or Down 
AS AIRPLANE. whieh its designe 

dais, ill verte As conte: pring 
up or down libe am dlevelac and forward 
or beskword Ble’ 
fornia 


jor ear without 


half-horsepower motor and which he 

says will lift sixty pounds. ‘The full size 

plane would have a wing spread of thirty~ 
and a 600-horsepower engine. 


‘The horiaontal double 
like the blades of a ceiling fan, are 
designed to whirl in either direction, 
‘causing ascent or descent. The propeller 

1 front also. ‘Newbauer, who 
has worked ‘years, says 
‘also be made to stand sta- 
et respects 

opl 


Flyer Takes His Car Along 
n airplane 


NOVEL 


lan by which 


aviator, ping on 
tivay to Keep an engagement ina near-by 
Crowded ety where landing of aieships ts 
as recetly 

ot in Paris 
quipped with specially designed wheels 
hich have Inege, heavily Hanged! hubs 
Steel cable slings are attached to the body 

threaded 


ea be replaced t 
part taken from the auto 
engine parts, for 

ngeable 
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Valentine Hewmuer wich a rode of in strange helicopter pane, Rever 
‘ntating ngs nn propaiey, he ana. enables the machine 


movement of 
Oy caval eaneasas oper down 
Manikin Teaches Posture 


0 TEACH correct postu 
de 


ind to 
stratetheharmfulelfectsof poor 


ting for hours ever 
with the weight 
of the sp 
among American business men, 
z Is beside his mani 
As remedies h 
id attention to ds 


blends of th 
a tgrant 


- and “6 
or of certain 


parently are detected b 
the ‘Tastes, phy 
te reduced to 

id “peppery.” 


| Are You Planning to Buy 
an Oil Burner? 


A result of its investigation 
of 3343 oll burner installa: 
ons the Pops 

Si Sndaed s prepare to 

Fenders planning to tnetall thistype 

“tincating equipment. Advice tm 


(©) Annual coal 
Gas or electric 


ropular Science 
Institute, 250th Ave., New York. 
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Improved Tools 
to Make 


Housework Easy (sss ssemom 


{your food Wy preasing «Brung 
Si omen out; on the other 


tie, pepper. Both iden are 
- ‘itty Inbeted."Piledfrom 


You can modernise your candle: 
sticks with a newly invented 
‘sdapter ‘that makes it pombe to 
ter decrees ip hem. The 


inthe: mame time, making the tout sevice a nn electri fight socket, 
7 ee ted oo. rubber base wich 


type ef nace cafes holder fo ead to ‘Yeu cam set thi lectern for any degree of IiSinerted le place of Uve sual 
five ‘better percolation wad” fuller Treat you deste, the makers clan, nd sl {allow candle. The ‘socket hen 
Mev, while the tet neither hoter nor calder. Low heat for ‘a be ned told an ornamental 
inure Clear coffee, free from grounds Ss end ines, high heat for roarse materials SCaadiefeme”™ bully which ht 

other can be abtainnd by tarning «rege fee trom nightly dipping at 


Inter button placed st the tack of ‘the plog ‘tod ese oflers noe iaard 
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‘This od shape ale has, 
ese its cup form bottom, 
"trainer “attachment by 
hich vegetables maybe 
ined we way fom pot 10 
toy a turm of the wrist 


Senter of the peeler the 
‘pom end in taserted ner 
the tin om. ench aide, o> 


‘moving ie quickiy and exlly 


‘For the plenie tunch thin tube shates salt 
Irom one'cnd, pepper fom the other. Both 
‘cndn are covered with expe whew not In ove 


Reeige 


fu 


Cesed ott oF the poe fs 


In. this openwork metal bor, that 
gs out ofthe way under the 
skies waterproof paper bag that 
Hl the “day's accumulation “of 
Sante, “The bag, bled and dine 
(Siete, i replaced by = fresh se 
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What Everyone Asks about Flying 


Why a Plane Can Rise in the Air—How the Pilot Can 
Direct Its Course--Other Common Questions Answered 


‘September, 1927 


HAT beepeanwirplane int 
‘Air pressure on the 
The rapid motion of the 


which are set at an angle, com: 


few inches higher. Riding in y 
you would get a lifting effect by 
the front end of the top. 

In the pressure on the underside of the 
winge enough to beep the airplane wp? 
‘Yes, but only one quarter of it is di- 
rect Tift The remainder is the reat 

the partial vacuum on the upper side, 
eaused by the, "“slice” which the tipped 
wing has cut in the atmosphere. Ax a 


hoat's prow cuts the waves, the parted 


WY in the “rent circa" New York to- 
‘Paris ne route the shortest?” On fat 
rap, a below, this route appear a be acorved 
‘Snes ‘Yet i you sretch m serine between the 


tage of upeflowing 
‘When the currents 
der comes to earth. 


taking ady 
air curren 
conse, the 


Does more resistance require 
more power and fuel 

‘Yes. Fuel eons 
ex as the cube of 


Fag arene 
Phy donot airplanes rise 
‘once from the growndé 

For the same reason 
they must attain 
air pressure an 
Which holds the weight to earth. 
Howe is “ece-naicing™ prevented? 
At the ends of the wings are hinged 


wires with the pilot's control stick. W 
‘8 sudden current of air strikes under 
fercome gravity wing. the pilot raises its aileron to de- 

crease the Vacuum above, and lowers the 
‘other aileron toinerease the vacuum above 
i, “Tie neti tenis the selene 

hen fying out of igh 
of land, howe can I tell wheth- 
er Lam right side up? 

A “turn and bank” in- 
diester tls you the sing 

tipped, as when turning. 
‘Your inclinometer tells you 
whether you are headed uy 
ordown. 

How do T knoe hove high I 
hare climbed? 

By looking at your alti- 
meter. This instrument 
measures pressure of the 
‘es as you ise. causing a 
pointer to travel over a 


nls elo. not— 


scale that registers the height in feet. 
Does this pointer change instantly? 
No. it takes some seco 
rate-ct-climb indicator tell 
You are climbing or descend 
How can 1 tell the directio 
am going? 
By watching your magn 
and your ear 


tor turned by an air motor, You set the 


desired. course ng 


side wind has thrown 
nal course. 

Since the airplane does not touch the 
ground, hove is ila travel measured? 

‘Your ground-speed indicator measures 
the miles aecording to the speed which 
traveling. Your tachometer 
measures the revolutions of your engine 
and tells you whether it is running prop- 


cy. 
What ia the fuselage? 
The hull, ini whieh the pilot sits and in 
Which essential parts are inclosed, 

Why ia the nove of the fuselage 
usually Uuntly rounded, instead of 
being shurp like aship's bow? 

‘To get the best. streamfi 
© — fects, with minimum power. Wink 
resistance is less with this form. 


‘The sharp stern enables the 
parted air currents to flow to- 
gether smooth 

What shape in the “Susclage” of 
4 fast fying bird? 

‘The breast is rounded, and the 


is tapered. 
thy are the propellers in front 
of some airplanes, und in the rear 


ng structure can be 

so ae pale! Use 
propeller in front has 

proken airstream to work in, 
favor with aviation 


speed of the en 
tached, however, and doubtless will be 
used in the future on passenger planes. 
‘Some power is lost thereby. because there 
is some “back presstire” caused whi 


a 
gS LOE 
Zi a 
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Tricks of the Radio 


So-Called Static Eliminators 
and Battery “ Medicines” Prove 
Worthless in Laboratory Tests 


By Avexanper E. Senauke 


RE you bothered with statie? 
Do you suffer occasionally 
because of an exhausted storage 


Ts your radio set subject to fading? 
‘These and hosts of other real and 
imaginary radio. troubles are easily 


‘quacks, particular 
trouble is, there is available a quack 
expert, who will take your money and 

.- Some of them 


that is supposed. 
to cure every possible ill, And of course 
these claims are as worthless as the 


‘poor. 
‘expensive radio receiver suffers frow 
static just as much as does the cheay 

omemade one-tube outfit. With millions 
of radio fans enduring the rasping noises 
of atic whenever weather condittons are 
had, there is an enormous demand for 
static eliminators. 


BUT far no relly succesful eli 
natorisavailable, Infact any of the 
larger rad 
‘any price for a real solution of 
Jem of eliminating static. But despite 
ng and patient experiment static 
proved a batfing and unsolvable puzzle 
to our most eminent electrical engineers 
experts. At worst the so-called. 
tors that are offered for sale 
At best they will 
te the broadcasting. as well 
asthe static. 

‘Several varieties of these 
ators have been tested in the radio 
Iuboratories of the Popular Science 

ite of Standards. Every one 
has proved worthless. 

‘All sorts of absurd claims are 
macde for some radio cure-all. In 
auton to eliminating state, they 
fre st to increase the sensi- 
tivenesr, make the set more selec~ 
tive and make the batteries last 
months longer! 

Storage batteries. like automo- 
pike tres, wear ut_and owners 
faced with the prospect of buying 
new ones, prove easy marks for | 
sellers of battery “rejuvenating 
compounds.” All you need do, 
‘according to some of these gentle 
‘men, is pour their magic solution 
into your old battery and—presto! 
—it becomes better than new. 

Some of these rejuvenating solu- 
tions are nothing more than extra 


concerns would pay almost 
he prob 
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strong battery electrolyte, which will 

ar the Ente ito ation for short 
Uime if there happens to active 
Inateria! Teton the plates. Tw about as 
effective as digging the spurs into a dying 
horse to make him go a few stops more 
hefore hesdrops. Other battery rejuvenat- 
ing solutions consist of powdered salts of 
various kinds that cannot conceivably do 


any good and may do harm. 
“Au radio sets need some kind of 
tenna system and the type of antenna 


depends on the set. the conditions under 
which it is to be operated and the type of 
reception you want. In some cases a 
Toop is used. In others a long outdoor 
antenna is required for best results. And 
there are, of course, situations wherein an 


Sure Protection 
R. L. W. AUSTIN, in charge of 


the radio transmission lal 
y of the U.S. Bureau of Stand- 
fs, recently stated tl 
overcoming or eliminating stat 
has been discovered. Money spent 


on so-called static eliminators there- 


do what is claimed. 

‘The Popular Science Institute of 
Standards maintains large labore: 
tories to protect you in your pu 
chases of radio “and other semi- 
technical products. The advice of 
its engineers is free to readers of 
the magazine. 


el 


ment of the set owner. 
fact that a piece of 
just as effective as anything 
‘se, there re. various forms of 
‘equipment sold for antenna Uses. 
For the man who wants to get distance 
a long outdoor antenna is needed with 
most types of sets. Frequently. there 
isn't space to erect « hundred-foot anten- 
na in a straight line. ‘The radio 
‘problem is offered. va 


is to be mounted on the roof and one 
of it then connected by the lead-in wire 
with the radio set. ‘The idea, of course, is 
that the coil is as effective as the same 
amount of wire strunj 
line. But tests show 


als than a plain piece 0 
Tong as the axis of the coil. 


HEN there are th 
antenna systems con 


mee 
this type. For all pract 
poses it is no more effec 
& piece of wire of the same length 
in'the same posit 

Another idea for tive elimination 
of static is to bury the antenna 
under the surface of the ground 
instead of erecting 

‘The theory ix th 

receive the ground wave 
the air wave and that there is little 
or no static transmitted through 
the ground. But tests made at the 
Popular Science Institute do not 
bear out these theories. Burying 
the antenna results in weaker sig- 
nals and exactly the same propor- 
tion of static. 
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Hints for Radio Beginners 


Neat Wiring Made Easier 


How to Prevent Loose Connections—New Ways to Better Results 


receiver is an advantage only 
if the neatness is the natural 
result of care in making each 


connection as short as possible. Spacing 
the wiring s0 that no two wires run close 
to each other ix necessary only for the 
grid and plate connections, ‘The remain- 
wires, which earry power to various 
in’ the can be bundled 
ogether in one cable. “Such a procedure 
is desirable in many hookups because it 
helps to eliminate stray inductive and 
‘capacity effects, 
sali Ieking device tn Figure 
designed to facilitate this grouping to 
ther. Although at first glance it looks 
ike an over-sized centipede, wiring a 


fire arranged in such a way that it is 
Possible to make connection to, any’ one 
Of the four connector strips on either side 
of the form at any point. You will note 
that the hig are in groupe of four with « 
separate pair at each end, At one en 
You connect the plus A and plus 18 wires 
from the batteries and at the other end 
attach the minus A and © wires, ‘Then 
the terminals of 

sockets, transformers 
find. other apparatus 
that “are ordinarily 
connected to. these 
‘wires are, instead, con- 
nected to the nearest 
Tig. When the wiring 
is complete the extra 
Tiga are cut off and a 


neat and efficient job 
of wiring is the result. 
Binding Posts 
That Hold 
HE 


perfect job of wir- 
ing a receiver, with all 
connections correctly 
made and electrically 
perfect, but all his 
itempis to make sure 
that you wil not have 
trouble will "go for 
naught if you do not 
‘see that binding posts 
fare kept tight. Don't 
take anything for 
granted, If the set 
suddenly refuses to function or queer 
noises develop, check up on every ling 
post and battery terminal to make sure 
that they are tightly clamped to the 

Figure 2 shows a novel type of binding 


Fig. 1. Wiring ie enser and neater 
with this ‘connecting strip with 
Inge convenient forall terminals 


TE,YOU are thinking of building 
a Battery el 
fail to study the 
74 and 75 of this issue, which 
ibes the most improved de- 
1d methods of construction. 
Tt will help you to get exception 
ally satisfactory results. 


stiff spring. After t 
‘pressed down anv 


exert a constant pres: 
ssure against the wire 
and there is no chance 
for a loo connection. 


Locating the 
B-Eliminator 


idea. if a 

Thum is pro- 

duced, to move the 

eliminator away from the radio set and 
see if this doesn’t help the situation. 


een Doniiity of ditieiy 
‘on the arrangement isin 
{heat ond the wiring. Hrwever pling 
the Becliminator about three feet from 


ein 


the set is good practice, Don’t have the 
jinator too far away, as oth 
les may crop up due to the long 


dea is to make sure that 
the con connecting the Becliminator with 
the light socket is kept_ away from all 
other wires. Designers of some types of 
automatic relays, apparently have neg- 
lected this point. ‘They have arranged the 
wiring inside the relay so that there is a 
definite magnetic pickup between the 
Wires that carry the current through the 
relay to the Bliminator, and the filament 

that operates the relay’ magnet, 
‘experience trouble with a hum, be 
to see if leaving the relay out of the 
‘cuit will improve results. 


Shield the Detector Tube 


8 Becliminator that is prac- 
My Iuumtrce will caure a, de- 
some types of nets i 
ator is placed too close, ‘The 
hy cases is due to the effect o 


id. which affects the 
nin the vacua tues in 
letector tube is especially 


1or a few feet away 
m the receiver is the simplest Way to 
stop the hum, but if 
ent, moving’ the eli 
avoided by cael a ; 
tector tube and grounding the shield. 
‘The ied. should consi’ of metal 

ler just large enough to slip over 
the detector tube. OF course it should 
clear the binding post of the tube socket, 


a 


ABC's of Radio 


radio fans get 
‘iy cell Hane 
sete cane they dot elie 
‘hat happens inaide the pasteboard 
ase whem the battery approaches 
ion. When» ASait Block 
fetedown to 35 volts it should be 
ixterted, the makers claim bet 
Frequently the radio fan finds that 
reception’ ie fairly ood vith 
teries exhausted " daaideea be 


ition ts ju 
Uiticecome hapetendy weak ad | 
Jou want your set to operate at 
full eficieney be careful to replace 
| the Btteres whem the voltage falls 

to the specified figure.” Then you 
‘won't have to apologize forthe poor 


Ficads op 
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Sam Loyd’s Page of Posers~- 


Give Your Mind a Speed Test 


Five Problems to Measure Y our Logic and Ingenuity 


th by Sa 
famous make 
through 

‘hey’ run from 
roblems to athers that 
' it powers of observ 
ur capacities on the varied 
ur solutions, then turn to 
page 137 and see how well you have done 


Can You Pen These Pigs? 


ARNEY O'MORI 
spect the 


went over to in 
‘of his neighbor. 
“How many. grun vou bringing 
up this spring? Barney as h 
Beepad into, the pens and tried to co 
wtly 
Teplied his friend, ‘Tom 
‘and they are all 
at any rate,” 
hhave just th 


right; compartments "nested 
the other, but they were not separated t 
conform io the famous O’More formula. 

‘Now, how easily can those porkers be 
redistributed to comply with the rule 
that there must be four pens, each to cox. 
jain an even number of pairs and one odd 


oser that will not yield 
jox arithmetic. You must ex- 
hibit some ingenuity as well if you are 
to work out an acceptable answer, which 
is given on page 187. A triumph in ten 
minutes will betoken a bright mind in- 
clined to a sense of humor. 


An Arithmetical Courtship 


L over to urge Kate to 
the day. 


I received this promise 

Ds he waiting would 
shorter.” 

the week did Da 


"s reply was instantancou 
wuse the subject was the 
the world to 


always been particularly good in mathe- 
i in reasoning swiftly and I 
cally. You should be able to answer 


See page 157 to find if your 
is correct. 


Moving a Pyramid 
IIE. proposition shown below is to 

The pyramid of sx eubes from 
plate one to plate two, moving the cubes 
Dae at a time to any of the plates, but at 


\e pyramid will be transferred to plate 
two and the alphabetical order will be 
just the same, from top to bottom, A, B, 


can be acco 
ingly small 


plished in 


ing the situation sod dotermining 
tnoves wil meat eosly of 
4 


fect the transfer. 

If your power of analysis 

youcan solve 

this problem in about ff- 

teen minutes. The solution 
is given oa page 137. 


Hes 


Ss) 


EE 


A Rebus Memorandum 


J ASKED the sign maker to make a 

ignboard for me exactly four feet in 
Tength. ‘Then the fellow. who is a rebus 
crank, made a little sketch in his memo- 
randum book which corresponded to the 
design reproduced below. I scratched 
my head for quite a while before I made 
out how his notation could be interpreted 
from a rebus standpoint to indicate four 
feet 

Tt did not take the rebus fancier any~ 
thing like eight = to conceive his 


vl talent for rebus ridding, ‘Tho 
is on page 197. 


CH3ES 
& 


The Clock Race 
i) 


JESTERDAY my clocks started to 
race. The alarm clock gained one 
minute an hour on regular time, while the 
frandfather’s clock lost two minutes an 
‘The race ended today when the alarm 
clock rang eight and the grandfather's 
struck seven. Who can tell at what ti 
3 the race started? A t 
lute canter in mental aritht 
swer will be found on page 197. 


Another page of Sam Loyd’s puzzles 
to help you test your mental abilities 
will appear in next month's issue, 


POPULAR SCIENCE MONTHLY 


September, 1927 


A House with 30 Servants 


Like O. H. Caldwell, Almost Anyone Can Have Electrical 
Helpers Handy in Every Room—W hat It Costs toKeep Them 


RISTOTLE, about 2250 years 
‘ago, thought slavery a sieces- 
sary evil. He pointed to the 
only. alternative: 

“If every instrument would accom- 

's own work, obeying or anticipat- 

if the shuttle 


pli 
ing the will of others . 
would weave, of the ‘pick’ touch the 
without @ hand to guide them, then 
workmen would not need assistants 


Frois widely known in the United 
‘as a member of the 


jest enough. Bu 
where are the slave quarters for thirty 
servants? Where is the granary for feed- 
ing them? And where is their work- 
shop?” 

“he servants live in the partitions,’ 
L explained, “which saves the expense 
‘of housing them outside and also makes 
them more readily available. The 
feeding problem is solved by a distant 
refectory called a power house, and no 
servant eats except when he works. ‘The 
of the workshop are right in the 
house, Each machine has assigned to 
it from one to a dozen slaves, who hop 
from the partitions and get busy at a 


fancifl as yourself. ‘fear this world has 
developed ‘backward, since it has not 
progressed in respect for truth. Kindly 
Permit me to return to, Hades, where 
veracity is yet honored.’ 

Posy arerof cour, mlons of hot 
in America which keep one or two 
servants lodged in walls and parti 
tions. ‘The distinction of the Cald- 
well residence is the large number 
of its equivalents for the slaves of 
olden time and the hired help of 
yesteryear, together with the wide, 
convenient distribution of these mechani- 
cal employees through the house. “Here 
isan all-electrical house. Everybody wlio 
‘uses a little current wants to know about 
the use of a great deal of it, what ean be 
done with it, what it costs and everything. 


By JOHN R. McMAHON 


ont igan cast gation to wi 
inoten an aggetatingly delayed anwer 
RBs Catron tn 
‘pint of Anat this query 
‘would bave given him a frank asd prompt 
reply. The average home in America 
‘uses 505 kibowatt hours of current yearly, 
practically all for light, and at a charge of 
Tiven sank pis per Riowadt koe 

watts for one hour) pays an annual bill of 
Ber" Ta tray the Cavell house 
emer eee take or 4500 

we OF this I fgure the lig 

pocent, oa the quantity basis of the 
national average 4s at a twelve-cent 
Ioeal charge, amounts to $48.80, ‘There 
is left & power consumption of 4135 kw., 


clectrcallnundy. woekhon sth 
SNeertbench med leetric tata, 
ai S gaebested steam france 


sich at five cents per rads $800 
‘The total annual bill for electricity is 
9250.55. 

Tt seems a lot_ of money 
servant can be hired and 
five dollars a week? And 


+ but what 
fed today at 


ti- 
nts. 


And it isa large 

nent to equalize 

the multiple labors of the wires in this 
ing with the activity of one person 

aided with average home equipment. 


he meter reader does 
wer the occupants. It is a 
taal but worth while boon that prompts 
1 questi 
How about the iceman? ‘That dripping 
visitor is unknown, and #0, are the coal- 
man and the laundryman. ‘The intrusion 
of the grocer and buteher must be borne 
with for the time being, until the art of 
conveying food over a wire is developed. 
Tt may be well to emphasize that the 
Caldwell house is no electrical stunt 
dwelling. It was equipped gradually for 
personal use and not to show or prove 
iything, ‘The owner happens to be an 
electrical engineer of an inventive tum 
and he has amused himself with one or 
two unusual devices, but his chief aim 
‘and almost anyone ean 


standard installa- 
tions. He is on the sunny side of forty, 
born in Kentucky lucated in Ger- 


y and in our Middle West—I 


‘Septimber, 127 


ina vise and the astronomical toy which 
he made for his children, I surmised that 
he sometimes wished he did not have to 
be an editor, or to spend so much time in 
Washington acting as a national “traffic 
cop” of the ether, This man surely has 
the makings of an inventor, and a notable 
‘one at that. When he was just fourteen 
he invented an underground power sys- 
tem for trolley cars. A traction company 
£850,000 for the invention, whieh 

boy's father declined, believi 
it worth more. In the end a 
other device was adopted. ‘The 
joss of money was probabiy less 
than the lost of creative ati 
Jus. In high school theatrieals 
the youth officiated as stage elec- 
trician, He began to play with 
radio in its early days and quali- 
fies as an expert 

Most of the wiring and eq: 
ment of the Bronxville house 
‘was put in by local mechanies 
under his general direct 
but Mr, Caldwell reserved all 
the radio installation for him- 


Js the living roons, ‘Wel. th 
e frills. ‘That radio is wi 
‘outlets in every room in the hou 
ing the kitchen, 


F THE cook wants 

the chops are broiled by the electrie 
stove, she can don the earphones or turn 
‘on the loudspeaker, A clock attachment 
to the radio gives auitomatie time control. 
By this means the children, tucked in 
tbed, receive their allotment of bedtime 
stories, ‘The parents enjoy the last half 
hour of a symphony concert after retiring 


Second hoor, ‘The rooms have 


Sosa wth thermortate hes 
eephooe and raiioreceiver. ‘The 
‘ining room and hitchen sre 
‘ectnically equipped throughout 
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and the music terminates on the pre- 
determined schedule. Likewise the sleep- 
er may be pleasantly aroused to another 
day by the “Good morning” of the radio 
oice and he may go through setting-up 
exercises in the fit costume and place. 


Setting the contro clock that automaticaly 
‘Soots the meal in the hitchen leer range 


Of course, the electrical house has a 
multitude of outlets. “You can plug in 
‘most anything anywhere. Take your 
choice of music, massage or muffins. 
Cold feet are warmed without a hot 
water bottle and a feverish head is cooled 
by the capable servants in the partitions. 
‘There are more than a dozen outlet 

ing room and not less than twenty 


7 


in the kitchen, while the total for this 
house of eight rooms is around seventy- 
five. The outlets are strategically dis- 
tributed between ceilings, walls and base- 
boards, and a very few are in the floors. 
‘In comparison, the average house has a 
third the number of outlets, 

“T guess that house was wired when it 
was built,” observes a reader. “Ours 
‘and it would cost too much to do 


UT it happens that the 
DB Bronxville dwveling was 
bought, ready built by Mr, 
Caldwell some ten years ago, 
and most of its extensive wiring 
—in flexible metal cable, by the 
way—has been put in since. 
Doubtless it is better and less 
expensive to wire when building, 
hhut the job can be done after- 
ward and the cost is not great. 
Complete wiring adds inetia- 
ile possibilities of comfort, 
enhances the value of 
gery house, Te entails just the 
iat cont, upkeep 
nonexistent. There 


repared for tomorrow's new 
in machine or appliance: some new cur 
rent-user on a par with radio and refrig- 
erator and oil burner. 

‘The location of outlets is important. 
A floor connection is generally undesirable 
because dirt, water or mechanical 
ference may’ cause troub 
board is safer but may contribute to 
backache. A wall outlet about thrve feet 
above the floor level saves stooping and is 
‘most protected. Dining table appliances, 
as grill, toaster (Co 


ith cennfort whith extend 
SF wiring makes availabe 


‘Total for this Broom, 
ouse in Seventy Be 
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Kinks for the Motorist 
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Simple Ways to Make a Trouble Lamp, Wheel Puller, 
or a Baggage Rack—Ten Dollars for the Best Idea 


cine the 
10 rc thie on Jr 
ia supgeation of @ way 10 
dincourage the auto thieh 
i month 
Porutan Science 
Mostuty awards 810, in 
‘addition to. repular space 
tates tothe reader senting 
tn the best idea for motor- 
fits. Other published. 
tributions vill be paid for 
of ovr unnal. roles 


Headlight Utility 


HIE, socket in mar 


plugged 
‘the headlight 
the battery 
the other. 
gement per 
ty of light for 
he motor with v 


Old Tube Holds Luggage 


inner tubes are 


ade ix of th 
sequently, it is still springy 
life tong after it has been made useless 
fas an inner tube hy many punctures and 
IMowouts. : 
‘Of course, it, is easy enough to tie 
uggage on the back of your ear with a 
piece of rope, but the arrangement shown 
In Figure 2 is much more hat 
venient, and in addition the elas 
the rubber will keep the luggage tight so 
hae it will not rat after a few han 
jounces. By making the loop of cord and 
inner tube somewhat smal- 
Jer than the 
faye you are 
you will find that any 
ile that will xo on the 
tage carrier can be held 
place, 


A Wheel Puller 


OME iron bars. 

‘of heavy. bol 
piece of copper ean be made 
up into a puller that will 
serve to remove the rear 
wheels of any car if the 
wheels are fitted on the end. 


SHALL JourE swircs conceals” 
Be aeR oF incr naneeaer Boe, 


couple 


of tapered axles. Figure 8 
shows the construction 
and the dimensions of the 
iron bars. ‘The copper 
plate shouldbe riveted to 
the bar as shown to pre- 
vent injury to the end of 
the axle, After the bolts 
fare set up tightly, the ou 

side bar should be stru 


puller transmits the strain 
the spokes to the hub of the w! 


Protection Against Thieves 
‘OTHING is more disconcerting to 
‘an auto thief than, 

‘all attention to his acti 

simple 

Should prove quite eff 

is eft in. & well popu 


switch and a few feet of wire, ‘The 
fe switeh should be concealed at a 
convenient point behind the instrument 
hoard. Cotinect one terminal of 


eo pint Cnet th 
inal of the switch tothe binding post 
‘on the horn that is wired to he 
inition, oF to. the wire isll if 
asin” When the se 

on the ignitia 
sounds 


Wire Loop Holds Screw 


ALWAYS is easy enough to remove 
screw from an inaccessible place pro- 
vided you can get at it with the screw 
driver. 


‘pair of pliers. 
‘cases the job can be accom 
plished very easily by using 
{piece of fine wire as shown 


in Fig. 5. After the screw 
is started in the thread, the 
A 


wire can be pulled 
Single rand from i 
of drop. cord or ignition 
table will serve for: small 
Srews. A Tight wine is best, 
sit can be pulled of easier 
after the screw is. started 
in the hole 


ATE one afternoon, just before 
‘losing time, a customer busted 
into the combination salesroom 

TA att ofice of the Model Garage, 

“Got any good val ve-u past 
he demanlel want the kind that 
has two compartments—one with coarse 
corgpound and the other with fine” 

“Pm sorry, Mr. Rankin,” replied Joe 
Clark, “but we don’t earry that kind, 
Why don’t you try the new water-Aloated 
paste? 6 ay ilson, my partner, says it 
Nope!” Rankin growled. “No sub- 
stitutes for me! L know what I want.” 
And he lett the office. 

Gus Wilson, who was working on a car 
near by, had overheard the conversation. 

Jo have what that pest 

thinks he ealled out to Joe. 
L wouldn't shed any tears if he never 
is place again. But L have 

ing to need us to get hn 


‘alve grinding isn't 60 


ted the veteran auto 
“Don’t fool yourself. Valve 


phone rang 
the receiver 
ter he turned 


to his ear. 
from the phone with a grin. 
“Get out the wagon, Gus,” he called. 


‘A moment. 


“Your hunch came ‘true, Rankin's 
stuck at the bottom of Marley H 

Gus drove off in the service car and 
half an hour he returned with the dis- 
abled machine on his towrope. 

“Now let's see what's the matter with 
those valves, Mr. Rankin,” said 
he set to work removing the 
head after opening the radiator drain 
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_ Some Fine Points 
S of Valve Grinding 


Gus Explains a Few 


Tgroun 

Gus disconn 
and removed the |. Rankin 
Jeaned over to look at the valves. 

All the exhaust valves appeared badly 
burned. Several were so warped that 
they made contact with their seats only at 
fone side. ‘The intake valves, on the other 
hand, were in good shape. 

‘Those valves, must be, defective,” 
stormed. “I'l make the company 
replace every one of them!" 

‘Not a chance,” said Gus calmly. “It's 
entirely your fault. You put the intake 


Gus says— 
* ANYONE ean do 2 good job of 
valve grinding, but you can't 
be careless. Each valve must be 
farticht or it will soon be badly 
ed. First get the valves clea 
‘ially the stems. Then grind 
ikea ph the right kind of poor 
Press lightly and never turn them 
round and round. 

“Be careful not to get any paste 
in the cylinders. Wipe it all off 
after grinding each valve. Replace 
the intake valve guides if loose. 
No motor rut ily at low 
speeds if the guides let excess ai 
into the mixture. And setting the 
clearance between valve stem and 
tappet with care will help get ac- 
curate timing and a quict motor.” 


eT 


Tricks to Motorist 
Who“Knew How,” but 
{ Ruined an Easy Job 


By MARTIN BUNN 


ty.” 
iton purpose,” 
“The exhaust — lake blackened 
they were pitted, s0 1 thought Lought 
to shift them around—to equalize the 


that's where you went wrong,” ex- 

lained Gus, "A lot of cars these days 
plain steel valves for the intake an 

special exhaust valves that 

Tot of heat without warp 

facturers have to save e 

onder to sell cars at today’s prices—90 

there's really nothing to erite’ 

intake valves have an easy tine of it com 

pared with the exhaust valves 


“burned with hot gas on every explosion.”” 


US removed the valves and the result 
was quite evident. Both the sur- 
faces of the valves and the faces of the 


wae Gu 
“The first time I put the 
back as 


the coarse grinding paste q 
before you started to finish thes 
more you grind the more 
the seat—and a wide 


0 much chance for particles 
to jam in between the valve and the face 
of the seat and keep the valve from 
closing. 

Gus held upa valve. “See that ridge? 
‘You've ground the valve against the 
seat so much that the face is worn away, 


and there's a ridge around the outside 
edge. If the valve stem is the least bit 
loose in the, valve guide, that edge 
xoing to catch on the valve seat and pre 
vent it from closing gas The 
same thing would occur after a number 
of correct grindings unless you had the 
valves refaced. 

“This valve shows another trouble, 
‘The grinding has made the face curv 
instead of flat. "Looks as if the valve 
‘guide is loose and the stem wobbled in 


” 
‘the guide while you were doing the 
Fo ial : 


‘e've got an electric valye-facing 
outit and I'm going to grind the faces of 
all the valves. That will make them 
practically as good as new. Also Tm 

going to ream out the gas passages a 
trifle, to narrow the seats, so T can true 


‘em up without making em any wider, 
and replace one of the valve guide: 
“Holy smoke! Rankin. “I 


POPULAR SCIENCE MONTHLY 


“Maybe T used the wrong kind of 
grinding paste,” Rankin suggested. “The 
‘coarse stuff cut fast enough: but it made 
deep rings in the metal and I had to 
grind quite a while with the fine paste to 
get rid of those rings.” 

“Joe tried to sell you the right kind of 
grinding paste, but you wouldn't listen to 
Him." Gas reminded him. You did't 

ve stems, did 
admitted,“ 


Thaght 
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‘tween the valve stems and the tappets will 

make a motor sound = ‘quiet, 

especially if t ‘are badly worn, 
“On the other hand, 


tle too tight. 
‘What's the correct clearance?” Ran= 


ied Gus, 


Depends on the ear.” re 
“The service instruction bool 


“TRE NOT trying to seare 
‘you out of working on 
‘There's no rea 
shouldn't do ordinary 
inding—if you go ab 
right. Tt isn’t 

grind the valves 


led Gus. 
n why you 


EF 


DOV? SWITCH VALVES 


TEST FOR TIGHTNESS 


will tell 
‘you what the clearance 
Shoukd be. If you haven't 


got a book, set the intake 
valves with about three 
thousandths of an inch clear- 
ce and the exhaust valves 
at five thousandths—exhanst 
valves always need more be- 
cause they get hotter and the 
‘stems expand to a greater 
length. If it’s an overhead 
valve ‘motor the clearance 


sinachine and reface the seats 
every time, Such treatment 


should be greater—about 
five to seven thousandths for 


isonly needed after a number 
of 


ng should be 
me you scrape 
bon. Don’t let it 
Teak so 
had the motor begins to lose 
compression and runs rotten. 
‘Once the hot gases begin to 
get past them, the, valves 
burn and pit “much more 


out the 


‘WRONG miGHT 
aos Exar 
VALVE STEM 
eS 


‘ADIUST. 7D, COR 
‘CLEARANCE: 


= the imtake valves and from 
seven to ten thousandth for 
the exhaust, 


HATEVER — clear 
ance you use, it’s 
important to have all 
ake valves exuetly the 
same; the exhaust valves also 
should be ali 


rapidly, Little and often is 
he rule for hest results. Each 
time you grind the 
tuke off just enough 1 
that they seat all the way 
round: and don't forget to 
scrape the earbon off the face 
Of the valve before you start 


Minty the paste ev 


LI 


RIGHT RIGHT 


WRONG 


the others you are sure to 
hea the individual elick,”” 
“One other question Td 
like to ask,” suid Rankin, 
F've been turning the motor 
‘over by hand to find when 


the valve is closed 40 T cat 


fetate he veveral the may [2OVF GID 700 Much | | nanwow scaris BEST J FLMC te cive i dened 
around. ‘Turn it back and get busy with the adjusting 
forth through a part of a Thedramings show how and how not to treat valves if you wish tahavea uta, Is that. right?" 
circle a few times. Then Tift yeath and even running engine. Bending dow ing ext column shee Not quite." Gus answered, 
hae he i ‘iver shat mune mothe ished unplahed and revery poabed NL red 
it off the seat. turn it ‘ie, tnd' wrongly and riehiy qround ives, The pce clam thoes ‘urn the hal 
Wand do a little tau ortidunen: "ted proper and improper sens arrevolution beyond the point 
more where the valve closes. ‘That 


ng. 
‘How do you know when the job is 
finished?” Rankin inquired, ground 
“em a lot just to be on the safe sid 


GOOD mechanic can tell by the feel 

of the valve and the look of the 
seat,” Gus replied, “If you're very fussy 
you can uy pressure tester 

He fished an instrument out of his 
tool kit, “It was shaped like an inverted 
cup wits a gage attached to one side and 
rubber bulb connected tot with rubber 
tubing. 

"ou press the cup over the valve and 
squeeze the bulb to pump up a bit of 
preaure,” Gus explained.” “If the gage 
needle stands still, you can be sure that 
no air is leaking through the valve and 
it will be gas-tight. 

“Here's another simple way to test 
valves. Wipe off all the grinding paste 
from both the valve and the seat. 
enough Prussian blue on the 
tocolor it and press it tightly i 
without turning it, Take the 
again and if you find a complete ring of 
blue on the valve seat you may 
the valve is sufficiently gas-tight 


the motion of the valve stem up and down 
the valve guide would scrape off the 
hon if it got too thick.’ 

Neglecting that point is what spoils 
lot of amateur valve grinding jobs.” Gi 
asserted. “The carbon gets burned on 
the stems of the exhaust valves so hanl 
that it forms a little ring on the ste 
just where it interferes with the valve 
‘losing tightly on the seat. First the 
rotor to miss when it's idling. 
finally it gets so bad that the motor will 
‘uly fire on all cylinders when the throttle 
weir wide bots and Messosprteaes 
is high enough to jam the valves shut in 
spite of the carbon-caked stems, 

“The funny thing is that the valves 
seem to close allright and the compression 
iely good when you crank the motor 
over by hand. ‘The valve stems cool of 
when the motor is and they eon 
tract enough to work right. 

After grinding valves you've got to 
adjust them for proper clearance. If you 
get ‘em too close, the valves won't seat 
Tight, the motor may start hard and the 
valves will need grinding again too soon. 

OF course, elucing the clearance e- 


especially important in a motor that has 
heen driven considerably, because when 
the valve closes the valve oper snaps 
dow on the cam just past, the high part 
that makes the valve open. ‘This pounding, 
has a tendency to wear the eam at that 
point and if you do your adjusting while 
the tappet is resting on the worn spot, 
there won't be enough clearance on the 
reat ofthe low part ofthe cam, 
“Don't forget to inspect the valve 
springs. Weak springs make the motor 
Fun rotten at high speed. ‘The trouble 
is that weak spring doesn't late the 
Valve fast enough, so that it stays open 
when i should. be cowed. ‘The tertet 
you go the worse the valves work. Of 
course it is easy to test the spring for 
weakness, because a weak spring always 
is shorter than & new ane. So just com, 
Pare your springs with » new one, ai 
discard any that are noticeably short 
“Well, if Ido a bum job the next time 
Tarind the valves it wort be your fault,” 
‘stid Rankin as Gus finished his explana 
tion, “and if you folks told me that, 
breakfast food inade good valve-grit 
compound, I'd almost helieve vou! 
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Roosevelt Dam 


and Reservoir System 


reat 
erican 


Reservoirs 


HE Roosevelt Dam stores up a huge 
reservoir of water which can be drawn 
upon as needed. ‘The thirty-five Western 
Electric distributing houses store 
of telephone apparatus and su 
‘on as needed by the tclephone companies in 
constructing lines and maintaining 
‘Western Electric with this ou 
tional distribution system, does this 
substantial economies 
panies and the telep! 
In time of emergency this service, because 
of its flexibility, aids your telephone company 
in quickly repairing the 1 
or flood. 

Distribution thus plays an importane pare 
along with manufacturing and purchasing 
the three Western Electric responsibilities—in 
supplying the needs of the Bell System, 


ages of storm, fire 


Westra Elric anilly 
imoplien everything 
sted Insite the tele 
‘hone exchange toe 


A nationwide 


eae. 
SS important porn 


“wesrern Electric 


SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 


© This seal on » radio, tool or oil hurmer advertisement signiSes the approval af the INSTITUTE OF STANDARDS. See pase & 
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Buy separately or 


in assortments 


No more lost tools! 
Make a Tool Chest from Plan No. Se70 | 


‘A chest keeps tool-edges sharp and sur-  socollect your own set. For your convenience 
faces free from rust. It guards against in buying there are also complete sets of 
oss. Here’s good news: Stanley Plan No. Stanley Tools in chests at a wide variety of 


Se71 gives detailed instructions for making a 
large sized tool chest. Plan No. Se70 is for a 
smaller chest. 
=> > 

Of course, you realize the savings that come 
from using good tools. The amateur needs 
good tools even more than the professional. 
‘Most carpenters and manual training instruc- 
tors use Stanley Tools. They know from first 
hand experience that the Stanley name stands 
for durability, correct design, and right "‘feel.”” 

‘You can buy Stanley Tools separately and 


The best tools are the cheapest to use 
Ask your hardware dealer 


STANLEY TOOLS 


© This seal on « radio, tol or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6, 
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New Ways to Paint Furniture 


Five Distinctive Methods of Decorating a Magazine 
Rack— Color Schemes —Stippling —Transfers 


By BERTON E 


LIOT 


ST popular of all the un- 
told for fishing 
ng. at home is the 


suitable color for trimming, as it har- 
monizes with most bods 
dds a desirable touch of 


there is hardly 
‘nuagazine reading age, 
a number of magazi 


ry 
light, at the top to dark at the bottom. 
Black stippled over green, black over 


cs It is reasonable i cred, gold over green, gold over 
eA wold over rere igo. 
Plain color effect, 


painter to 3 
its popularity seems to be 
deserved, 


means of which printed 
designs from magazines, 


considers the wide range 
of colors, shades and tones, 
transfer designs 
and the different 
‘of treatmet 


lacquer unless des 

4. Stippled eff 
ing from dark at 
to very light at the center. 
‘The foundation coating is 


schem 
For those who have not 
attempted the decoration 


suggestior 
and then 
pleasantly learned in this 
way may be used to deco- 


Five typical schemes of 
decoration are illustrated. 
‘These may be carried out 
in any colors desired. The 
color schemes reproduced 
are attractive ‘combina: 
tions; others are suggest 

inthe following paragraphs, 
which deseribe in detail 


body color—black, for ex- 
ample—is carried to within 
uch of the edge, the border 


(Continued on page 113) 
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Pow to Build a B-Eliminator 


Your Choice of Two Practical Designs—A Standard 
Type or a De Luxe Model for Exceptional Results 


to follow sta 
‘assemble an 


if you use parts of high grade, y 

ator will he just as good elec 
ally as the commercial produ 
‘There will be a slight saving in 
expense, 

The other w 
elaborate i ment and 
more expensive apparatus to con- 
struct a de luxe Beeliminator. ‘This 


procedure will appeal to you if you 
are willing to spend slightly 
the eo 


“of the high grade commer- 


By ALFRED P. LANE 


wked. “standard” 
Ww the per- 
inator illus 


The curves. 
climinator in Fi 


ular 
te of Standards tests. pro- 
duced the curves marked “de luxe" 
Fig. 5. Note that the voltage 

fion is exceptional, In fact 


dinarily 
results, A deluxe 
type of B-eliminator 
is shown in Figs, 3 
and 4. 


perfeet 


voltage, re 


posts of the elimi 
int. of hum will be produced 
in the I 


must he provided so that 
regulate the voltage to su 

ements of the 
to which the 


poor quality when you attempt 
to operate the receiver at close 
to maximum volume. 


a 


Fig. 2. Two views of the amembled Beiminator. 
G controls the voltage cn the 90-volt binding pox 
Sed Ht contraie the detector voltage. ‘Cheek yout 
‘Ning several times before you turn on the curFeat 


‘ard eliminator, withthe theoretical 
‘Siagrum atthe tet of I 

Ehould be grounded 
st'any point. The grounding wires have 
Seen et out purposely tosimplity Uhe Sagres 


obtained from dry cell B-batteries 
they are absolutely new. The 
iting current volt 


117, the voltage developed by the el 
tor was 197.5 volts, Reducing th 
voltage to 94 caused the output voltage 
to drop to 179 volts, In other words, a 
change in the Tine voltage of 23 only 
changed the output 16.5 volts. A stand. 


September, 1927 


ad type of eliminator would show a far 
greater falling off in output voltage under 
the same conditions. 

‘To sum up the relative advantages of 
the two types of eliminator, the standard 
arrangement shows you how to 
build the simplest and cheapest 
iminator that will give good 
results, ‘The de luxe type repre- 
sents a higher class instrument 
that costs more to build but 
that gives less hum, a prac- 
tically constant voltage output, 


less of the type of set or 
rent consumption. Obviously 
it would be foolish to build the 
de luxe type of eliminator to 
use with any set of less than 
five tubes with a power tube of 
the 171 type in the last audio 
stage. 

HIILE it is possible to get 


C-voltages out of a Be 
nator, troubles and compli 


to build and the extra expense is 
not worth while, especially as a 
45-volt battery 
the C-voltage req’ 
171 tube will last for well over 
year, 

"The list of apparatus needed 
ld the standard type elim- 
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‘To build the de luxe eliminator you 
will need the following apparatus: 


ig Chk le deweoping pot ln than 50 
‘Bears iadartance ata 0m 


iad 


tae yon can divide te ret 
1 eottins 3000 ‘nd 


‘im. 
One ye BE Slameation rstfer ube, 

Sl rating. ned two UX volte 

relia be 
out ning pnt and baseboard 

All apparatus must be exactly 
as specified in order to obtain 
the results shown in curves of 
Fig. 5. In fact, the extremel 
small hum produced by this 
climinator as compared with the 
standard type lies chiefly in the 
extraordinarily effective choke 
coils BY and C The excellent 
‘output voltage regulation is 
obtained by develop 


‘through the voltage regu 
lator tubes placed in sockets 
L method of 


consumed 
by the set is subtracted from 
the amount flowing through the 
regulator tubes. 

Hefore you start wiring, study 
Figs, $ and 4 and be sure that 
you underst r il. 

Note that the parts. she 

assembled on the 


Jtimente: "The output voltage le aceomaticaly regulated 
| 


maseboard essen 


Doint ¥ higher detector voltage a required 


Figs, 1 and 2 is as follows: 


inator 


ale eiving 
oF tem thas 300 welts AC. 


socket 
= EEA Peitances, eramalated ve 
aie, 
2a 000 ores, 
atte abe. 0 ml rating 
ind wenden baseboard 
ifference whether yor 
single unit in one ease or 
Results will be the 
ined unit is more com- 


ones 


Tt makes no 
buy A, B, Ca 
as separate units. 
same. ‘The cor! 
pact, of course. 

‘The exact wiring arrangements 
depend on the individual units you pur- 
chase. Fig. 1 shows the arrangement of 
the wiring of the model eliminator. 


tially as shown 
with at least two 
nches of space 
hetween the choke 


% 
with relatively 
high voltages, 30 
he sure to use rub 


through 
‘Note that only 
two terminals are 
and L, the G terminal 


Either type of eliminator will give ample 


ba pe tierg current output to operate at maximum 
pean the largest set with a 171-type power 

ol GE | tube in the last stage of audio amplifica- 
mae. tion. Use the filamentless type 1 60 


mil, rectifier tube in socket F of the 
ra standard type eliminator. Use an 88 mil 
ype BH filamentless rectifier in socket 


Bor the de luxe type with the U 
voltage regulator tubes in socket K 
‘To put the standard type elimi 
into operation, connect the binding posts 
to the similarly marked 
Helin tee onthe Hace oto 
the set, eliminator cond into the 
socket and adjust the knobs of 
variable resistances G and If for best 
reception results, Always turn the 
climinator on after you have turned on 
the set, and turn off the eliminator before 
you snap the filament switch on the set. 
If you don't follow this procedure, excess 
strain is placed on the filter condensers 
in the eliminator. Of course. if you use an 


‘automatic relay (Continnel on page 107) 


ee 
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My Motorized Shop Cost $20 


How an Ordinary Polishing Head Was Developed into an 
Outfit for Sawing, Turning, Grinding, Drilling and Sanding 


By WAL! 


ER E. BURTC 


AA bent iron bar serves at a con 
esient rest for "prndiog ” (ooka 


slot 
pe fittings are used ax sup- 
ports, for several. re - 
ples of different di 


of the things with which 
verage home n 


‘and sturdy © cheap. 
‘workshop drilled and 
ceasly. When the 

is used for purposes other than 
pples may be 

caving only the floor 


two front upright 
of bent iron, 
polishing head of fairly heavy construc- for the work. 
costing hetw ur and five dol- 
ars, is used. Th 
DEO 


‘of the position 
- An adjustable 
‘sheet brass, a set 
da piece of 
bar iron or steel is 
used for mitering. 
The lathe bed for 
supporting the 
ock and tool rest is 
ade of two long pieces 
of angle iron, spaced 
with two shorter pieces, 
the distance between 
cexiges of the longer see- 
ous being about 2 i 
tailstock is con- 
structed of 
fittings, 


grindi 
Bin. polishing 
about 10 ft, of By-i 


and. washers, “will be 
needed. 


is 12 by 16 in., is ma 
from two pieces of 3 


d to a point, 
fixed in the Tas 


spaced about 3§ i 


apart to permit the use [All the para of the complete motorized workabep except the lathe taal ret (Continued on page 100 
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Ride ae ETHYL 


and get the benefits of 


High 


Compression 


} i i a 


ORE than a million motor- 
8 are now enjoying the 


taining Ethyl brand of anti- 
knock compound, the ingredi- 


benefits of high compression oan ent which eliminates the 
through Ethyl Gasoline. In two ways: “knocking” characteristics of ordinary gas- 
Through high compression automobiles. oline and makes it a high compression fuel. 
The advent of Ethyl Gasoline has at In terms of you and your car, high com- 
last given car manufacturers the oppor- || _— pression and Ethyl Gasoline mean a more 
tunity mechanically to raise the compres- | powerful and flexible car, less gear-shifting, 
sion of their engines. For cars now in use faster pick-up, less vibration and lessened 
they can offer special high compression depreciation. In short, a performance and 
cylinder heads which greatly increase | economy impossible with ordinary compres- 
performance. sion and ordinary gasoline, 
Through carbon formation. By letting Ethyl Gasoline is distributed in the 
carbon form in the cylinders of a car United States and Canada by responsible 
of Grditery comprenion, you antoroati- oil companies. It has absolutely no ill effect 
cally increase compression. And since on the motor or its parts. 
Ethyl Gasoline is a high compression The first tankful will prove every 
fuel, those deposits which heretofore have claim. On sale at pumps which bear the 
meant “knocking” and power loss bee | "ETHYL trademark shown on this 
come a source of extra power and driving | _page. There’s one near you. 
a j ETHYL GASOLINE CORPORATION 


Ethyl Gasoline is motor gasoline con- 25 Broadway, New York City 


ETHYL GASOLINE 


© This al on a radio, tool or ol burner advertisement signin the approval of the INSTITUTE OF STANDARDS. See page 6. 
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System in Surface Grinding 


By 
HECTOR J. 
CHAMBERLAND 


a 
chuck and a set 
dexing ters, which 
d be its’ regular 
equipment, the m 

ean be relied upon 
case of a rush job to exe 
eute much work ordi- | 
narily done on other 


«i 1 
should the latter be 
in use. 

As in the case of any 
ing machine, the 
jee of the proper 
wheel for each opera 
is an important factor, 
from the stand po 
both of economy and of 
good work, 

The wheels 


‘spindle al 
tested for id play occasionally 
and the ways of the carriage kept well 
lubricated. A daily kerosene bath will 


save money. 
"The magnetic chuck should be sur- 
faced off every two weeks 


iy 
» which is generally suffici 
operation a 46-5 wheel will gi 
@ good fi 

If possible 
removed from its posit 
scheme that saves much a 
plate the size of the ehuck to which the 
centers are fitted. To prevent seratch- 
ing, thin paper should be used under the 


N What Wheels to Use—Set-Ups 


high speed steel itis well to u 
‘one grade softer than that recommended 
for carbon steel; this is, of course, the 
general rule in most grinding operations. 

‘The most difficult operations that 
in the scope of surface grinding 
ly the making of snap gages 
tail forming tools. ‘These are 
often more oF less complicated. and the 
average toolmaker, unless familiar with 
this work, is rather uncertain as to how 
to 


Grinding a plain snap gage is a com- 
mon operation, but one like that shown 
fn page 122 ‘requires close attention. 


ie 


\ That Simplify Difficult Jobs 


Tamme) This kage 
dimensions 0 


as seven 


slight va 
cur and 
would be far cheaper to 
serap one than two or 
four pieces. 

‘An 80-J wheel of prop- 
cer diameter and. width 
is recommended for this 
operation, For safet 
stainst breakage, smal 
‘erdimensions than ¥4 jn. 
should be milled “with 
fan allowance of .001 in, 
for stoning to size, 

To attain accurate 
results, the gage should 

the wheel all 


lowance left in making 
the blanks is generally from .010 to 018 
in. For measuring the steps a mict 
eter depth gage is used; for the lengths 
a telescoping caliper may be used, but in 
is ease, owing to the close limits, the 
measuring rods, as illustrated in one of 
the photographs above, are the safest, 
‘These are made of 3¢-in, drill rod, ‘They 
are cut off in. longer than the finished 
sizes, slightly (G 2) 


‘The grinding 


inued on page 1 


MEY time-saving shop ideas are 
contained in the continuation of 
the Better Shop Methods Department, 
‘to be found on pages 116 to 122. 
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In Queensland—too 
Starrett Tools mean more to aman! 


Read the letter reproduced 
below. It contains a more 
powerful and sincere argu- 
ment in favor of a full kit of 
Starrett Tools than anything 
we can say. 


The catalog which Mr. 


Hannah 


quests is the 
log No. 23‘W? 
Iustrations, 
descriptions and prices of 
more than 2500 fine tools. 
We will gladly mail you a 
copy on request. 


THE L. S. STARRETT CO. 
Ww Toolmakers 


© This seal on a radio, tool or oil burner advertisement signifies the approval af the INSTITUTE OF STANDARDS. See page 6 


Lay Creo-Dipts 
over old side-walls 
«1. save paint... save fuel 


(0 you want to rebeautify your 
prevent home-make it more 
bt le — more naluable? Lay Creo~ 
3 Svained Shingles night over the 
ai jewalls Coste only. 4 mote 
In 'paincils alone in the fi 


sate from 15010 25%eachyear, Side- 
Walls of Creo-Dipts add another pro- 
Stl agsne wincercld and 

Bia the coupon today for phot 
caph showing thin new way of 
faking. old homes new, As about 
Creo-Dips for new homes, new rot, 
teerwofingy too. Get the faets naw 
iscfore you turn the page. 

Gonsine CroDipi are carried jx 
at ty eating tambo ders ere 


CREO-DIPT 
Stained Shingles 


MALL THIS COUPON 
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Unique Noah’s Ark Toy 
Floats or Runs on Land 


ERE is a Noah's ark toy built for 
wwe on land of water and large 
‘enough for small children to get on 

board with all their pets and animal toys. 

It is the latest and most novel develop- 

at of one of the oldest of toys, 

The ark is mounted on a simpie home- 

nade truck with wheels set off-center s0 

that it will rock realistically as itis pulled 
there is a shallow wading 
pool in the neighborhood, it ean be 

Wheeled to the water's edge, removed 

Joosening four bolts, 
boat. 

a toy for this dual use, it is 
Mol course, to have the hull 
rterigh, Ure cen, sound eypree of 
cedar 34 in, thick for the sidepieces and 3 

for the bottom. ‘The latter 

Ibe fitted carefully and the joints 

liberally with white lead as the 

pieces are fastened in place with 1}5- 

for in. galvanized boat nails, The hull 

should be tight after it has been in the 

‘water a short time, but if any cracks 

develop, they can be caulked with candle 


wicking or strips of cotton set in white 


A Handmade Paddle for the Canoeist 


NER or later, many canocists who 


bition to make a paddle 
A good model to copy is th 
It is patterned after the favorite paddle 


‘Side and edge views ofthe pale, whichis 
[verte style for long tipa snd ough water 
of a famous Canadian guide and is espe- 
cially desirable for use on lakes and large 
rivers where rough water is apt to be en- 

‘countered. 
The paddle may be made of Norway 
pine, spruce, maple, ash or other tough, 


By JOSEPH FALK 


Tersowell unded tht when the ark iar 
moved from the ‘ean be rocked in 
tceter-totter fashion, ‘The narrow bottom 
iid be at least 34 in. thick to 

ul the rough treatment, 
usly, the toy ean be made any 
according to the number of children 
‘who are to use it and the materials avail- 
though an over-all length of 6 ft. 
nda width of 2340 $(t. are ample. The 
‘desiga may be modified in many ways to 
suit the ideas of the builder. "The more 
I accessories as 
gzangplank there are, and 


same advantage that itean be either drawn, 
over the ground or floated on any shallow 
pond or stream, 


strong woods. The piece must be straight 
grained and well ‘The length 


grade of sandpaper or steel wool, 
Finish with linseed oil —C, A. K. 


Arren T ap done a careful job of white 
snameling the interior of our refrigerator, 
it was allowed to dry thoroughly and well 
aired. When it was put into use, how- 
ever, the smell of paint spoiled some of the 
food. I was told to paint the interior 
ith melted paraffin and then scrub it out 
hot water and washing soda, Thi 
‘as tried and removed the odor complete 
ly.—Frepenick J. Pease, 


© This seal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANOARDS. See pare 6. 
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Camel is as good as the sea is wide 


erm 


BOUNDLESSLY deep is the quality of blending has its part in making Camel 
Camel. Its cool, smooth smoke is as the finished masterpiece of cigarettes. In 
tasty and fragrant, as restful and friendly creating Camels no cost or care is too 
as an ocean plunge. Modern smokers, great to make them the fittest and finest, 
educated by experience to the quality of regardless of price. 

tobaccos, have made Camel their favor- If you don't yet know Camels, you 
ite. In worktime and playtime, Camel is are invited to complete taste satisfaction. 
the most loyal smoking companion any- Camel is the smoking friend that will 
one ever had. never fail you. It’s first in this modern, 
The choicest Turkish and Domestic particular age. 

tobaccos tell in the smoking. Expert “Have « Camel!” 

R. J. REYNOLDS TOBACCO COMPANY, WINSTON-SALEM, N. C. 


Borrowing fire from 


sre ‘D ellalRobbia 


enameling on clay. Their 
gems of modeling covered become a science, Better ally, manufacturers offer 
with brilliant colors are metal, better glazes, better us today hundreds of well- 
unequaled today. And the methods, and better heat finished products. Even an 
gifted craftsmen of Venice  —electric heat. army of men using Della 
and Limoges have left us ‘The glowing units of the -Robbia’s methods could 
superb proof of their ability electric furnace give aheat not do this work at any 
to apply enamel to metal. that is perfectly uniform cost. 

‘That enamel can be some- and constant—vital factors 
thing besides ornamental, if the enamel is to be 
that it can actually be use- Smooth. And in the electric 
ful, is a discovery and a furmacethereismosmoketo cent tiie cosines have 


development of this age of ™ar the glistening surface. {sef‘ewy, fan ion an ted 
machinery and engineering. Such stories are legion, trite tris fen ng 


Step by step the art has With electric heat as an j2ira,"B LM ponies val of electric 


GENERAL ELECTRIC 
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Simply Built Reading ‘Tables 


One has a roomy magazine rack, the other an accessible 
book trough and a lamp platform of unique design 


By KENNETH R. LAVOY 


ADING tables, whichareancees- by 29 in., marking the curved ends 
doubly directly from the blueprint or from & 

‘wrapping-paper pattern. 
he magazine holder requires @ sides, 
34 by 8 by 1934 in; 4 ends, bg by 4% by 
‘in: 1 center, 36 by 1135 
and I bottom, ig by 3 by 19341 


themselves some storage place for 
books and magazines. ‘Two exceptionally 
convenient tables of this type are illus 

d table with a 
rack for id papers; the 
other is book-trough table of unique 
design, with a special platform for the 


built in a relatively short time, at 
little expense for materials, and fin- 


ished attrac 


with one of the 


Whitewood, white pine or other 
easily worked’ wood should be used, 
although either table, if preferred, 
may be made of birch, red gum ot 
other cabinet wood and given a nat- 
tural finish to match the furniture 
in the room in which itis to stand, 

In making the magazine table, 
first ay out a pattern for the end’on & 
piece of heavy wrapping ‘The 

arves may be traced directly from Blue- 
print No, 68, as they are given full size. 
Cut out the pattern and use it to mark 
the outline on two boards 3¢ (or 34) by 
by 28 in. 


‘The magarine-rack end table. Me. LaVey le sand- 
papering the piece before ishing it with lacquer 


center and side pieces, and plane bevels 
on both eiges of the bottom so that it 
will fit snugly within. the side pieces. 
Fasten the four ead pieces of the rack 
inside the ends of the table with glue and 


slanting 1 brads or with L-in, No. 9 
HE quickest ‘screws. Leave just enough space between 
curves is, of course, each pair of these pieces to receive the 


‘but equally good resulta may be obtained 
"using a hiring saw. ‘Smooth the edyes 

with spokeshave. file and sandpaper. 
‘Next get out the top, which is 3¢ by 18 


center partition snugly. ‘Then fasten 
the center with glue and nail it st 
from both sides, driving the nails in a 
slanting direction oF toe-nailing, as it is 
lled. The nails are started 
the center piece and pass 
10 the ends, so that there 
chance of marring the 
surface of the ends. 
‘Complete. the assembly 
by adding the bottom and 
side pieces of the magazine 
holder and fasten on the 
top by means of 8-shaped 
table top clips oF a home- 
‘made substitute for them. 
‘Smooth carefully with 
sandpaper, fill nail holes 
with’ plastic wood filler. 
water putty or glue and 
fine sawdust, and give three 


coats of brushing lacquer (sce page 78). 
‘The book-trough table iy intended es 
pecially for the student. or book. lover 
Tho wishes to keep a few books beside his 
Chair. Nowe of the book troughs or tables 
sold commercially combine the sane ad- 
vantages an this table, Whenever the 
trough is high and accessible there is 
no place for the reading lamp 
the, accepted type of co 
took trough and table, there is plenty 
books are 


perience and the 
ut constructing 


reason why I set ab 
A table of the type il 


not place a drat 
for myself, one mighteasily be add 


ITH. the exception, of the 
Were which raed inplace, 


heads set 


cemgeae with wooden plugs 
‘he pars required are les, 4 by 
2in, by 2 ft. 5 in.:2 top rails, 3¢ by 


by 8 in; & rails, 3¢ by 334 by 8 ins 
Ttop, 34 by 8 by 13 in,; Lstreteher, 
y 5 in. by 2.434 ins rails, A by 

3M by 644 by 


% 
in. by 211.44 in.;2 shelves 
WM 2 

shelves, 34 by 934 


scale 
drawings of the 
table and list of 
the operations or 


A Pipe Smoker 
in Australia 
Speaks Up 


Tt eannot help but give us a thrill to have 
someone on the other side of the worl 
‘write to us in the same pipe-smoker's 
Innguage that we hear at home. 

Hear what the gentleman in South 
Australia says: 


Toe & maker for_the 


‘avin 


f Your, T have never tome aces 


‘ty'tebucep To tompare with sou Eee 
worth Tee 
ieee we 


pleasure to smokey aa 


orth and powsiblg oer thes 8 
‘See more | may Ie 8 tobacee 
anyone (ace 
‘Yours talthally, 
WA. Joe 
Pipe smokers prefer Edgeworth for vario 
reasons, Some like it because its 
never changes. Some like it because of its 
flavor, Others smoke it because they ean 
buy it wherever and whenever they like 
Perhaps after you try Edgeworth you will 
discover still another reason for the popu 
Inrity of this tobacen, 
To those who have 
D>) never tried Edgeworth 
wwe make this offer: 


Let wa send yo 
free samples of Edge 
worth s0 that you may 
pout it to the pipe test. 
Te you like the sam 


yout buy 
hhever chan 
quality. 


it, for it 


Write your name 
and address 
Larus & Brother 
Company, 10 
8, 21st Street, Richmond, Va. 


We'll be grateful for the name and a 
dress of your tobacco dealer, too, if yo 
ceare to add them, 


Edgeworth ix sold in various sizes to 
suit the needs and means of all purehasers. 
Both Kageworth Phug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold 
jing pound, and also in several handy 
in-between sizes. 

To Retait Tobacco Merchante: If your 
Jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
‘you prepaid ly parcel post a one- oF two- 
dosen carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
‘same price you would pay the jobber. 
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What You Can Make of Stone 


How to Cut and Polish Decorative Book Ends and 
Trays—They Cost Nothing for Materials 


PYK! 


Aerilewral C 


By W. E. 
Colorad 


le 


home workman usually tu 

‘to wood as the material for making 

small articles, It is quite easy 
however, to make many useful and 

usually decorative articles from stone. 


the grinding head; this will cut down 
the handwork in th 

Pumice and jeweler’s 10 
finely ground iron oxide, a 


In most communi- or 
‘the raw material -—— — polishing 
is available and needs give the final finish, 


icles 
wer will 


Fas eg 


but a constructive 
mind and afew simple 
tools to convert it 
into beautiful articles 


for the home. and pen trays. The 
Ordinary gypsum, shape chosen in, each 
especially ifit is natu- ‘ease should he simple 


rather th 
for unusual. ‘The nat- 
ural beauty of the 
stone. which j 
brought’ out 

polishing, wi 


rally figured or has 
heen breceiated since 


shaped by a novice. 
Fluorspar, which is 


Mr. Pyke cuts the stone 
Touhy to shape with an or 
‘Sinary hack saw and Sevan 
the wort on 2 grinding wheel 


rtrd 
Sreccinted eve 
‘ot 


Amber, une 
ly decora 


enuty ‘othe 


Soured “some 
the raw ma 
terial has been carefully selected, 

‘Two designs for book ends are illus- 

trated, These can be exceuted easly 
‘© are expecially suitable for the beginner. 
Ttshould be remembered that the sap 
js much slower on the small 


used so widely in many industries, is 


‘onyx, wi 
has been deposited in a cavern, w 
effects that are a revelation of b 

ats, jaspers, 


fand petrified wood can be cut, shaped, roodworking, but it furnishes 
‘and polished. i 
‘tis best for the beginner to start with 


‘4 stone that is soft enough to, 
be shaped roughly with a hack 
saw. The final shaping ean be 
done with a carborundum 


wheel. | Witex vow are trying to open 
Tn choosing a wheel for this % a lower window sash whieh i 
work, one should select a small hdly’ stuck, remember that 


y/ 
ii ‘you can gain considerable help 
thy making use of the window 
weights. “Pull out both sash 
cons as far as possible, let go 
of them. simultaneou 
push up hard with both bands 
against the meeting rail of the 
lower sash. The jerk given by 
the falling weights will often 


start the most stubborn sash 
upward.—L. T. C, 


grinding machine upon which 
the wheels are easily inter- [) 
changeable go that several de- 
‘grees ess may be jai 
obtained. hee 
“The wheels, which need not 
be expensive, can be pur- 
chased at almost any hardware 
store in various shapes and 


Baca, It is alo to 
Shain paling Era to St 
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Like to use GOOD tools? 


Then you need this 
400-page Free catalog 


Goodell-Pratt make a 

complete line offinetools 

for carpenters, mechanics 

and machinists. No ber- 

ter are to be had at any 
Price. 


onsen erie 
Siren 


Ey 


Four hundred busy pages, show- 
ing the 1500 Good Tools—tools 
for carpentry, automotive and 
electrical work—machinists’ and 
builders’ tools—in fact, pretty 
nearly every kind of good tool— 
for professional and amateur use. 

The pages above show only 
one tool in each line. The cata- 
log shows a complete range of 
each—65 pages, for instance, of 


ups 


potable en 
a tt 
ma 


aim 


drillsalone—hand and automatic 
drills, breast and chain drills, 
electric and foot power drills, in 
every size and capacity. 

With this catalog you can se- 
lect leisurely the tools that will 
exactly suit your purpose and 
your pocketbook—then go to 
your hardware store and buy 
them. 

Write for the catalog—today. 


GOODELL-PRATT COMPANY, GREENFIELD, MASS,, U. S. A. 


axens or Loalaniths, 


PUNCH 


GOODELL PRATT 


1500 GOOD TOOLS 


4 useful rooms 
in place of 
attic cobwebs 


WW iXnotsiczmur attic Rig panty 
of Upson Board will quickly bud 
nan car bathroom, a's 0m, ly 
Valuable new living space! And at 
the same time you ivalat, because at 
Upson Board lining resists ss much cold 
or heat as IL thicknesses of ordinary 
billing paper. Saver 20% to 30% in 


ise Upson Boas 
val pattitiona—everywhere, 
round the home, store, or factory. Once 
prea terack ofall Properly appl, 
should never warp. Ask your Upson 
it € genuine Blue-Center 
jail the eotipon. 


iberman a 


Upson Board. Or, 


UPSON 


PROCESSED 
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How to Take Up Rod Bearings 


RAY F. KUNS 


Automotise Trades Sch 


By 
Principal 


ONNECTING rod bea 
fail more often than 
‘other bearings of the motor. speak. 

ing in general terms and having in tui 

no make of motor. This is due to the 
fact that there is such a great variation in 

‘and the other con- 
wh they give service. 

Mter a great deal of service the con- 

necting rod lower bearings will have worn 

to such an extent that they may give off 
slight noises or knocks, The piston serves 
to pull the bearing first to one side of the 


incinnati, 0. 


‘The actual “ taking up” operation eon- 
sists of dropping the eap from the rod 
bearing by removing the cotter keys and 
the castellated nuts from the connectin 
rod bolts. As the eap comes from the rod, 
watch the shims carefully. ‘There may be 
number of these on each bolt or 

may be but one: possibly there is none. 


[OST adjustments require the taking 
out of a single a each side 

the bearing cap, Th 

are the thinnest ones provided; they ought 

not be more than .001 


crank pin and then to the other side of thick. If one 


the crank pin, with the result that each 


pair is not sufficient, remove another pair 
‘continue until the rod 
bearing comes up snug on 


the shaft. Tit should be too 
tight, replace a pair. ‘The 
setting up of rod bearings 


until iti 
the 


impossible to turn 
ne over without 
fortis no longer con- 
red the best practice, 
Oil must be allowed to get 
into the bearing, yet none 
ean do so until “there is 
clearance. The proper clear- 
ance for oil is .001 in. for 
the splash lubricated bear- 
ing and twice that amount 
for the force fed bearing. 
‘Those exact limits eannot be 
obtained in all eases, ‘The 
ven as the desira 

amount and the workman 
‘must come as close to them 

he ean. 
Where no shims are provided, the cap 

is dressed off with a file or on a sheet 


ng on a piece of plate 


wot tighten up on the beating eap 

‘you find that the bearing 
ly buck off the nuts a bit to 
ad call ita job. It isn't, Tt 


‘The cap la removed from the rod bearing. thin shim 
{i'aken out om each side, aid then Whe ena replaced 


in direction and the 
started, the play in 


time there isa cl 
piston is stopped as 
the bearing allows a slight knock, 

Under these circumstances the ine 
cipient trouble is remedied by taking up 
the rod bearings. ‘This is a rather simple 
task, yet one to be handled carefully. The 
crank ease pan is dropped and then the 


rod bearing requiring adjustment islocated 
with the throw of the crank for that rod 
in the down position, The illustration 


above shows the position for the rod, ex- 
cept that the work is being done in thi 
‘cate with theengine removed from the ear. 


i apart and must be gripped 
tween the bearing cap ad the rods Place 
ew cotter yt; don't use the old ones, 


Hints on Using Hand Screws for Woodwork 
amateur woodworkers, unless 


Friity SSP the tenett of considerate 
manual talaing experience at shoot 
tmake es toch he ac Une might of head 
frre which nr eqpcay tefl in do- 
ioe reper work ant in gluing up howe 
made fur 


swing the jaws around and around. When 
non-adjustable hand screws are used, be 
sure the jaws are set as nearly parallel as 
possible, to avoid damaging the screws. 
A'strap wrench made as shown is useful 
for setting up large hand screws very 
ight or for loosening a. stubborn screw 
without straining the wrists.—G. A. L. 
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TOBACCO= “gt 204 
“THE BEST PIPE SMOKE EYER MA SMA. 


bo gi 


a 


smoking. Vast multitudes—men whose opinions 

may be divided on a thousand subyects—are united 

on this wonderful smoking tobacco, 

Light up your pipe—filed with Old Brar 

Tobacco. Draw in sts pe fragrance, ts full, pleasant 

stoma, Smoke it awhile. Enjoy st3 natural tobacco 

taste, its rich body. Notice how cool it is—and 

how extra smooth. 

re . Years of scientific knowledge in the art of mel- 
Tt came,and is the best tobacco rowing wd beating sod gersatons of tobuen 


* culture have gone into the production of Old 


sa 
I ever smoked. ! Justice ——— Briar Tobacco, Step by step Old Briar has been 
developed —step by step perfected. 


uch convinciny ise for Old Briar Tobacco 
S fea okt ats aude ese Bc met Of all the pleasures man enjoys, pipe smoking 
costs about the least. 
you than anything we can say. Old Briar is 70,084 
bringing back to pre smokers all of the old peace, POALERSS 0 Be ic pend setter ok 
contentment, satisfaction and solid comfort of pipe Bevnmiimiemsptyrenstent smn oa rm 


UNITED STATES TOBACCO COMPANY, RICHMOND, VIRGINIA, U S.A. 


The shove unsolicited 
praise is from a judge 
‘who sed this coupon £3 


- 


© This seal on 4 radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6, esses 
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Shelves for a Child’s Room 


By F. Cuarke Hucwes 


HAT would de- 
ight a small 


Next lay out the 
ladoes or grooves 
which are to receive 
the shelves and cut 
them with a chisel 


hanging shelves which, 
suggest in shape and 
color a bunny, hird, front edges as they 


should not show in 


Stop a little 
the front edges and 
make the shelves ex- 
actly as wide as the 
grooves are long. A 
quicker but not 40 
workmanlike a job 

it 


"Five designs forthe 
fend pieces are given 


the accompanying 

ustrations. Other an be done by 

apes may. be de- ting the 

vised oF copied from F P simply n 
) tn pice, 

AA { Perhaps. th 


finish for the 


Hardware 


heavy paper *Dunny™ shelven. A good color scheme 


Store nut for Use asm pat~ gray for the body with pink in ceoter of the 
m. ‘Trace the Out- Sarn.red nose ond mouth, and back edges dr 
Tine on soft pine or thelves 


and make twothin metal hangers about 34 by 
“These are screwed to hack edges 
d pieces at top and engage 


serews or sinall hooks in wall, 


plywood, either 34 in, oF 5 
cut it out with an 
power jig saw if, 


Cut 6 Times 
More Metal 


Ac YOUR Hardware 
Store, you can. get the 
wonderful. NEW" Atkins 
Hack Saw Blades of 
ver Steel” for hand 

Tests show these bla 
cut SIX times as long, 
and TWICE as fast, as 
ordinary hack saw blades 
They hold their edge 
better—cut quicker and 


easier—save time, money 
and material 

Te pays to be sure the 
name ATKINS is on the 


blade, Look for the coun- 
ter display shown above 
As Your Hartware Sor 


E, C, ATKINS & CO. 
Eablished 1857 ill aid you in enlarging the desien to any 


Son: high with shelves 10,12 0r in long 


‘ ats Se 
© whASAROULUS a. 


pest ing bones, cad § 

bes eisai st 
punched toward one end of 
‘each piece, which is then bent 
as indicated and fastened in 


mn. The application 
of concealed springs, as 


aed E 
guano enn 


\ The wis oats § pesca of loose wedgeu—0. Lovavor. 
Pe ee Biome: gee ES says 
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RETAIL PRICE 


Wonderful offer direct from the factory! The world’s greatest $ ~ 
radio! A perfect working, single dial control, 7 tube receiver! And 


just to prove our claims, we will ship it to your home for 30 days’ free trial. Test 
it under all conditions, Test it for distance, volume and tonal quality—and if you are not con- 
i le dial set you ever beard, return It to the Lactory. We don't want 

‘Your money unless you are completely stised 


Year Guarantee 


Easiest set to operate, Only one small 

Seis tion Besconmean te rei tneb tes at Ratna, The al eee 

ol Brrodyane igh In your heme 

Sins Bgl bet no Sopetien: Lovet 

Solis pice Ciescestaing ou an 30 

dav fest Geematmte ened a bl yrs expert Gay 

purtmiy Sendcounon eter ot 8 hy mate Kise reams Seportsven fon bess snd cate 
pean af epee sen ta oe aa 

peeaT Tartar gence papel SS wi ie tat we mats Ws eel 
Soaaye'oren ist eter You tbe ie Joe. 


MAIL COUPON BELOW 


Fills ar oa Ss 


ie, 3 tee wo 


30 Days’ Free Trial—3 Ye ‘We will send you hundreds of 


pater ge Super-Six RHE Se etc 


‘prism, aed our bers! po aay 
queeeeseeeessenesseeeeesenes 

abit. Eas 

rite station on save dial 


outing tt Gentlemen: 
meee Send me full partic 


and? tube setsand 


rewtrial otters 


METRO ELECTRIC COMPANY 
l2161-71 N. California Ave. - Dept.5i - Chicago, Illinois 
© This snat enero, onl rol burver advertisment sigan the approval of the INSTITUTE OF STANDARDS. Seepage & 


1 you ore intereied jx AGENT'S prop 
fe squore we LJ 


New Model 
PocketGen 


Hundreds of thousands 
of men and boys have 
put their “O. K.” on 
the New Model Pocket 
Ben. 

Good looks, faithful 
service and low price 
—it is everything you 
need in a watch. 

Sold everywhere for 
$1.50. With luminous 
night-and-day dial $2.25. 

WESTERN CLOCK COMPANY 
LaSalle, Minois 
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A Cube for You to Whittle 


It’s a Queer Puzzle Made of Interlocking Pieces 


By Axtnun L, Sarr 


UBICAL block gg &— 6 
sles are mate PUM [Ip [E 
of Iresesy ae salen 

Sizes and shapes. In 

this article one is of- 
fered. that. consists 
catirely of blocks 34 
in. square and 2 i 


true with respect to 
ends, The F block 
ist be cut exactly to 


| 
I 
Ue | 


have whittled puzales 


of this character in 


‘and is presented as a 
suggestion rather 
than the last word 
‘on the subject. 
Twenty blocks 
(Fig. 2) are perhaps 
the fewest number 


blocks. Hence, there 
are internal spaces i 
the cube amounting 
A4-in, cubes. 

fare necessary 
| toallow of assembling. 
first step in as. 

bling is to arrange 
¢ MK Jand 1 with D 
{ and E protruding 
through the mortised 


M6 or 
The 


4 and 5, 


134 ‘in. long 
i block 


ce of the cuts 
from the ends is 
cither (or 34 in, Larger blocks may be 


or 
1 oags and begin oe Min trom ends 


top tier LIKM. 


d through the vac 
projecting head of 


be brought around 
slid forward s0 as to occupy the po 

shown in Fig. 11. ‘The same 
followed with block I. Ni 

be experienced wi 
A blocks (Fig. 3). 
the A hole first an 


F are cut slightly longer 
All measurements then are 
taken from the center. When the puzzle 
is assembled the cube can be finished up 


nserted through 
slid into place. 


Another tier of blocks, KBBCJ, is built atin Fig. 7; then the top layer, LEM, ie added (Fig. 8) 
52°F pucet an in Pog-9. Hand are sded (Fign 10 and 11) and finaly G and A are nmerted 
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5 ase 
fxs ES. 
rs x Becht te 


Tete epar 
. Pate fet 


Small Homes or Large— 
there is an Electrol for All 


trol engineering experts who produced ;ster Control and embodies the proved 
the outstandingly successful larger Elec- principles of Mechanical Fuel 
trol have created the New Model TJ, Atomization and Automatic Electric 
for homes of average size and smaller. Ignition. The same high quality materials 

and workmanship. The same mechanical 
and operating parts. 


Now—regardless of the size of homes, from 
the smallest cottage to the largest man- soba 
sion, apartment, club, school, library, During eight years of fine burner manu- 
church or office building—there is an facture Electrol oil burners have been 
Electrol that will best meet the heating heating thousands of homes throughout 


requirements and giveuninteruptedsery- the country. Electro is the choice of bus 
ice with maximum economy. = ee  ipiehaen ial 


reputation. Specified by well-known archi- 
The new Electrol, Model TJ, is, of course, tects and heating engi. 
All Electric and Entirely Automatic. Like — neers. Write for details of [ New Medel T3 
~ all Electrol burners, it the new Electrol, Model $3 
has the famous Electrol TJ, and other models. | es), Aaad 


“ a, INST 
ELECTROL INC. of Missouri rm Eestpoeniom 
180 Dorcas St., St. Louis, U.S. 


LECTROL 


She OIL BURNER with Fhe Master Control 


© This seat on « radio, tool or oil burner advertisement signiGes the approval of the INSTITUTE OF STANDARDS. See nase Ge, 


The ‘Clock’? Helps 


Hold ’Em To It! 


How lost you would feel 
in controlling your car with- 
out an instrument to “clock” 
your operating speed! 

‘Just so in running produc- 
Yon machinery:—there’s no 
controlling the rate of opera 
tion without a Counrer to 
register production. 

You can develop the high- 
est production-rate in a ma- 
chine (and its. operator) by 
“clocking.” Be guided by the 
production-readi 


Needsy 


‘The Se-Back Rotary Ratchet 
Cate iw fo cio ach 
Sere incting maven 


nape S aoe nas 


sirilae 
‘Counters from $2.00 up. 

‘The “Form UM™ Magn 
Counter below counts operations or 

‘of output, from any distance that wires 
‘connect with machines. Can be placed aver 
‘desk or on convenient Counter-Board. 


Mechanical contacts on. your ma 
chine make and break the ect 
‘sit which operates the counter The 
jlevie cn cor 
your regular Tghting creat 
vol) ae from storage batery. 

Write us about that counting 
problem of yours: atk for the 
founter ‘catalogue anyway. 


The Veeder Mfg. Co, 


44 Sargeant St, Hartford, Conn. 


POPULAR SCIENCE MONTHLY 


September, 127 


Toy Auto Built for Speed 


By CARL G. ERICH 


1s of white 
i by 3 in, 
cre screwed to- 
gether to form, the 
main frame. ‘The 
radintor f 
pine and hea 
was fastened on the 
“The back of the seat was built up with 
wood ris; thin tin was bent around the 
outside and upholstery fastened on the ine 
side, ‘The seat cushion was made by’ up- 
holstering a }4-in, board and laying it in 


place. 

‘The doors were made of 34-in, white 
pine, covered with tin outside and card 
hoard inside. Cupboard eatches were at- 
tached before the doors were covered. 

‘The steering wheel was cut from 
black walnut board 8 in. square. ‘Te form 
the spider a small gas pipe was aplit and 

‘out, 

For the windshield, a wooden frame 
was made, the glass being held in with 
beading of wood. An instrament board 
seas provided forthe light rwitch and a 
watel 


“Two old bicycle rear-wheel guards were 
ceut and bent to form the fenders. In the 
process they were flattened somewhat 
given more realistic appearance. Ti 
brackets underneath the frame upper 

‘The lamps are bicycle headlights wired 
switch on the dash. Two dry cells for 
lights are clamped 


Painted orange, with black and white trim 
‘mings, this auto would delight any small boy 


wheels are of a type 
that ean be pur- 
chased from large 


training supply 
hou 


ers are about 7 in, 
long. ‘The cranks 
oon the rear axle are 
ent so as to gi 


with holes bored 
inspection of an; 
this type of drive wi 
the constriction to those not already 
familiar wit 

"The bumpers were made from the bows 
of an old baby buggy top. In place of 
tool box. a turtleback, like that of a rond~ 
ster, might be built, if preferred. 

[painted the car orange on the bod 
except the top of the hood, which is w 
‘The radiator was given several conts of 
aluminum, the molding around the top 
edge and” the wi 
painted black and the fenders, axles anit 
‘wheels, orange, ‘The instrument board 
and steering wheel were 


Dusty Gray Finish for Oak 


A GRAY antiquetooking ih for ok 
can be had. by covering. the. wood 
‘with two coats of @ Bve-percent soluti 
of silver nitrate, followed by a solution of 
yvdrochloric acid, Set aside to dry i 

ddark place, then neutralize the acid with a 
coat of ammonia, which should be applied 
‘out of doors, as the fumes are. very po 

Tul, "Do not touch the work with 
Sngere daring the prose for. the marke 
may show. Finish with well-rubbed couts 


‘of paste floor wi 


‘Side, frost and top views of the toy and diagrams of the mainframe and wiring, The dimensions 
‘Say be moaied to sr the avaiaiie matarnin an the age of the boy wha is tadeve Uhe machine 


© This scat on a radio, teal or oil burner advertisement signises the approval of the INSTITUTE OF STANDARDS See page 6. 
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| dontt fool | 
yourself 


It may get you “fired” 


More and more, employers 


% 
are insisting that pan Had Halitosis 
68 bairdressers state 


every day, especially before 


pay them be noton! 
mut inoffer 
Halitosis (amplessant | gid Sense ec 
breath) is responsible for | them from the vealthy 
many a good man and | Whoshould know bet: | halitosis. And the antiseptic 
woman being “let out.” pio essential oils combat the 
Nearly everyone is hali- action of bacteria in the 
toxic at one time or another mouth, Better keep a bottle 
and since you, yourself, cannot tell handy in home and office, so that you 
when you have it—and friends won't tell may always be sure. Lambert Phar- 
—the safe thing to do isto use Listerine macal Company, St. Louis, U. S. A. 


LISTERINE 


FALL IN LINE! 
jons are swi 

Listerine Tooth Paste’ be- 
cause it cleans teeth whiter 
and in quicker time than 


ever before. We'll 
you'llikeit Largetube2Se. 


—the safe antiseptic 


© This scat on a ratio, tool or oil burner advertinement ignites the approval of the INSTITUTE OF STANDARDS. See page 6 


“I Want A Suit 
Of Clothes” 


The man 
who simply 
asks for a 
suictof 
clothes and 
takes what 
is offered 


Well dressed men, like 
experienced tool users, 
specify what they want 
—and get it. 


When the experi 
tool user spec 
TRIMO, he gets a pipe 
wrench with a pressed 
steel frame that never 
breaks; a wrench with 
renewable jaws which 
can be replaced at rea- 
sonable cost;a nutguard 
whichkeepsthe 
wrench from being 
knocked out of adjust- 
ment. 


ced 


Hardware dealers can 
supply you. Always 
specify TRIMO. 


© 
TRIMONT MEG.CO. 
Rebuy (Boson), Man 
anne ONE 
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A Cabinet for 


How to Build a Hanging 
Case of Unusual Beauty 


HIS wall cabinet, which is intended 
to hang over a sideboard, between 


Your Curios 


Ba) hl 

te 4 
eel) bAdaoe 
voor ma 


eat on a radio, tool or oil busner advertisement signifies the approval of the INSTITUTE OF STANDARDS, See pare 6. 
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"HETHER manufacturing structural steel, ice cream or other i. 
W:: (aparece iopee apes cn lie 
Pia Wake pos Tettoe asana aca 
ectagial Coogee . 

‘The adaptability of 1 So manufacturing is emphasized 
by the Chief En jineer of one of the largest ice cream companies of £4 Mid- 
Wine cele ec oe ects eee 
exactly 155 degrees. If the temperature goes below 155 degrees, bacteria 
would not be destroyed —if higher, 500 gallons of cream would be scorched 
set edtd Gea ince en tas ba sosckcg ery aaa ot Oar 
that the temperature of his tanks is 155 degrees. 

In converting the heated cream to frozen ice cream, Jyecs Instruments 
are installed on the outside of the brick-walled hardening rooms and the fruit 
preserving rooms. By making this unique installation the Chief Engineer 
eliminates the necessity of his men entering these extremely cold rooms, 
where the temperatures range from 30 degrees above to 15 degrees below zero. 

‘The same economies and efficiencies of manufacturing that this manu- 
facturer has applied in making ice cream are available to every manufacturer 
using heat treating processes in his plant. Whatever your needs in the In- 
dicating, Recording or Controlling of heat there is a Fees Instrument to 
serve you. Write us for literature on any instrument of type of instrument 
and it will be sent promptly. Or, if you prefer, our engineers will consult 
with you on the application of the Jrecs Sixth Sense in your plant. 


Trcos for the Home 
Bee 0 


Canadien Pan 
Suorr & GASES, Ud" a 


Tc ~ SIXTH ~ SENSE ~ QF ~ INDUSTRY 


ycos Temperature Instruments 
DICATING - RECORDING ~ CONTROLLING 


The“Mountie”isn’t | 
lonely any more 


Cen the supply ship 

steams south from the 

last outpost of civilization in 

| September, not to return until 

the following July, loneliness will 

never again beset the lives of the 

| Royal Canadian Mounted Police 
who patrol that vast, wild area. | 


Radio is now brightening the || 
Jong winter nights with music, 
ial programs, messages and 
|) grectings from their “home folks.” 
And in the receiving sets of 
the “Mounties” is the best equip- 
ment obtainable. The batteries 
they use must be dependable. 
‘They must serve until new ‘sup- 


| 
plies are brought in a year later. 
| 


| ofsk any Radio Engineer 


| Burcess Battery Company 
Gunanat Sates Orricr: Cuicaco 


BURGESS 
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Adding a Room to Your House 


How to Utilize Space in the Basement 
if It Is Reasonably Large and Damp Proof 


By Brvex 


wicker rockers on the porch. 
been doing se decorating. Come 
and let me alow 

Mrs. Andrews led the way through the 


hall and opened the basement door. ‘The 
n newly painted —the 
iy yellow 


woodwork and stairs a sage greet 
Were rubber treads down the middle of 
the steps to protect the fin 

‘We followed her dos 


was about 1b by 24 
‘sage green wood 
ireplace, w 

green and red figured cretonne 
n poles painted red to mat 

two handmade benches with wrought iron 


‘pon the floor, which 
painted in tile red, were several 

‘Alter we had congratulated 
Andrews, we asked how she had managed 
to convert the basement into so bright 
and comfortable a room. 


Bricnton 


wallboard sure 
int mixed. with 


filler, We could, of course, have nailed 
strips of molding over the joiuts, but we 
did not want a paneled effect. Next we 
allboard two coats of flat wall 

nein theean, We found 

the brush 


te blocks of 
foundation on the other three walls.” 

“Ttyashard toget the surface in shape, 
Mrs, ‘Andrews admitted. “We used a 
stiff broom and where there seemed to 
he some salts or (Conlixwad on page 115) 
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: You dont have to be 
water boy to this 
battery charger ¢ 


PRICE COMPLETE $12.50 
cS) 

THORDARSON ELECTRIC MANUFACTURING CO. 
bn coed Alrgrtur es 


After 9 years 
of Leadership 


Nokol brings you final 
perfection in oil heat 


realize that “final perfec 

tion” is a lot to say for any- 
thing. But have you seen the new 
silent Nokol in action? Have you 
talked to any of the thousands who 
invested more than $5,000,000 in 
this oil burner within 90 days after 
it was first announced? 
‘They will tell you that with the new 
silent Nokol a new chapter has been 
written in the history of oil heats 
that with the elimination of the usual 
oil burning noises, Nokol hasremoved 
the last remaining objection; that 
those who have been waiting “for oil 
heat to be perfected” need not hold 
back another day. I's here. 
But the elimination of noise isn’t the 
only advantage offered by the new 
silent Nokol. Efficient as Nokol has 
always been, there is even a further 
improvement in combustion. Thirty 
seconds is all it takes to reach the 
1600” required to burn oil most effi- 
ciently. No time wasted "heating up,” 
no waste of fuel; lowest cost full auto- 
matic oil heat known, 
Don't go on year after year denying 
your family automatic oil heat, the 
greatest home convenience of all. If 
you only knew what it would mean 
in comfort, in health, in general sat- 
isfaction for all, you'd no more do 
without Nokol than you would your 
automobile, the telephone, or electric 
i. Mail the coupon for incerest- 
ing booklet and details of our attrac- 
tive new budget plan. é 


NEw Silent 


No ko | 


AUTOMATIC O/L HEATING FOR HOMES 


FREE—NEW BOOK 


‘AMERICAN NOKOL COMPANY 
‘is Shubert Ave, Cicero 


Poeruakezs Pm me book oo OF MEAT 
HOMES” 
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eAn Aquarium at Low Cost 


How to Assemble a Goldfish Tank 


of Wood and Window Glass % 


By HI SIBLEY 


GIDE, squariums, Hike howe 
plants, bring a colorful and refresh- 
tof outdoo, life into our homes, No 


xr they are so popular! 

"The advantag” of the axuarivm ils 
can be made for abo 

fone third the cost of those of equal 

et stock stores. Be- 

ne has the joy of creative work in 


making 
For the base board use a clear piece of 
dressed wood of tough texture that is not 
likely to split, and screw two substantial 
cross cleats underneath. A short length 
brass tubing is driven into a 
one corner of the bottom and a 
plug made to fit. 
For the uprights and sills, use clear, 
hardwood pieces 3% im, square. In 
‘own aquarium the base is 1 by 1234 by 20 
in., the four uprights are 15 in. Jo 
of the sills are 10 in., and two 18 


tend to use, either double-strength wine 


late glass. 


dow glass oF 
nuld be cut to leave about 


‘The glass 


gin. clearance between the bottoms of the 


‘A neatly made, well kept aquarium add a 
Sie tite and ‘olor to any living oon 


sreqves inthe upright wooden members 
“The top strips, which are 34 by 134 and 
sg by 34 i. are put on after all the glass 
has been set. After painting and varnish- 
use copper strips to tie the corners 
together. 
tis advisable to varnish the inside of 
the grooves and set the glass before the 
varnish dries. An agreeable color, for 


conts should be given. 
fdas 50 that the paint 
Erevices. Any’ paint which gets on the 
lass can be scraped off with a safety 
Tazor blade. When thoroughly dry, give 
all painted portions three coats of spar 
varnish, allowing plenty of time between, 
for drying. 

‘Now lay’ a pane of glass on the bottom, 
having first cut one comer away where 
the drain plug is placed, Around the 
edges and at the exposed corner, cover the 
‘wood with tar, heated until it is about the 
Consistency of putty. It is not necessary 
to paint this tar: the sand in the bottom 
of the aquarium will cover it up, 


ER everything is thoroughly dry, 

fill the tank with water two oF three 
times and drain off; fill again and Tet 
stand twenty-four hours and drain, Now 
the aquarium is ready for san 
plants, but not for fish; at least t 
heen my own experience. W: 
so-after the plants are installed. 

‘For variety, you can include a small 
turtle, if you don't mind the plants being 
sheared off and the fishes’ tails scalloped 
‘A small schooner, the hull of which was 


‘Select your fish with a view to variety, 
and youll haveagreeableentertainment, 
Name them to suit their appearance and 
temperament, which you will find varies 
as much as in domesticated mammals 

‘The water need be changed only once a 
‘week, or at longer intervals, 
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@ mani Year Guarantee 
Shipped direet from our f: 
rock bottom prices—co: 
most battery set 
No Batteries, Chargers or Eliminators 
No Actas; No Liquids—Plug In—Press Button—"Tune Int 


METRO ELECTRIC COMPANY 


2165 N. California Ave. Dept. 621 Chicago, Illinois 


Damp 
oan 
SS eros 
Se eke 
incom ice mid SE 


Smooru-On No. 7 


he only elective waterproofing material 
hal came apple fro inde and to we or 
reac 

len also for waterproofing boiler pits 
cisterns, tanks, ponds washroom, gray 
Stable tory cis "About 35 Tim rege for 
fic 0 997 ft 
work yours 


SmooTu-On No. 1 


is the goo old standby for stopping leaks fn 
steam, wate al oF stove pen eae 
Crack, rear erates sd alr 
ary tanks, sinks, pots, and pail, making 
Kone tn ight” uri nen 
te, drumers ete; tighten 

Hoose screwy books, locks," dove ann, et 
Use itn the automobile oe stopp less in 
radiator, Dore conneetions, 

fs tank, eu, ail and 


Hace and you exh do the 


ie foeate 
Faust tines, Keeping. lube 
ie BM cators, bu cape ad nats 
from Toosening aan falling 
oftete 
BO he: Frce Smouth-Ou Re- 
ir Bok. will show. You 
a tating mur 
H of repairs are easy 10 make, 
nye by: doing. the "work 
Soomton fp yours i 
iavings. Sait the coupon, 
writs for for h itee copy. 
FREE BOOK 


= 


SMOOTHON| 


IMQOTHLON MFG. CO, Depe. Si 
574 Communipaw Avo, Jersey Dity, N.J- 
Please end thefve Senoatl-On Repair Book 


Name. 
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Campcraft for Everyone 


Making Chairs and Tables—Fishing Tackle Box— 
Quaint Knocker—Pine-Cone Parrot—Sawbuck 


AMPERS who are able to cut their 
‘own oak, hickory or other hardwood 
poles will find the making of a rustic 
chair like that illustrated below an inter- 
esting project. 

If the splints for the seat cannot _be 
purchased locally, wide cane or flat 
rattan may be used instead, or the seat 
may he woven with rush, fiber, leather 


J 


par BP 
Leiter] 


Sebetancil and decorative camp chair made 
‘et hardwaod pales with « woven apline seat 


narrow webbing, or any’ 


thongs, heavy 
other su 
Tris alway’s an advantage. of course, in 
ing furniture of this type. to eut the 
the late fall so that the bark will 
peel. If poles ‘with the necessary 
curves cannot be found. the wood may he 
bent while green and put avay to season. 
‘Assemble the parts with tenons made 
as shown at A, and glue well. If splints 
‘are used for the seat, wet them thoroughly 
fand begin at'm corner, as shown at B. 


HEN much 
firewood 
tobe sawed up 
<i cesta 


AMUSING novelty for a camper 
to make in his spare time is the 


rustic knocker illustrated. ‘The back is a 
slab sawed diagonally from a white birch 


‘or other log. One 
side is planed, if 
& plane is avail 
ableorelseseraped 
smooth with a 
juckknife or a it 
of glass. ‘The 
tering is carved in 
with the point of a 
Knife, nurned in, 
or painted on, 
preferred. 
able branch 
chosen 


‘A small sized pine 
form the body for a 


cone, for example, 
colorful and decorative little parrot. 


To the stem end glue 


n acorn cup or 
Cut the 


‘This diay parrot 
ts ey feat 
/ Sedeotortalmovelty 
for ‘camp or home 


eak from wood, cardboard, of gasket 
an ge it in place, 

"The wire eng represents hoth perch and 
feet. Bent x shown, the loose ends are 
fastened to the cone witha drop of sealing 
wax or other adhesive, A few colored 
icathers complete the model. “Beak, eye 
and ring are painted, but not the cone, 
parrot may be hung by 
fa alk cond frown window 
ighting fixture, or other support. 
“F Cuanxe Hocus, = 


‘OW often have you wished you had 
EA extra tables anh chaig forthe tse 
‘of unexpected camp guests? It is easy 
enough, of course, to purchase various 
types of folding tables and ebairs, if hes 
is a camping equipment store near by, 
hhut itis much more fun to make them, 
‘The Satian sate Lepine on at 
opposite page has « top of §-in, matché 
boards, preferably glued together, The 
wood should be reasonably hard 40 as to 
hold the screws. (Continued on page 99) 
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Campcraft for Everyone 


(Cantina fom pate 95) 


| ste and end views of a Hight table and 
“underneath view sf top whea legs ate fled 


No. 8 screws. Fasten 
Mg by Sby Gin 

O screws. Make spring D of 

d, 5 by $b by 96 in, and fastes 
ith one In, No, 1b 

headed sereye aud washer 

When making folding camp stools,» 

will find that ash, oak, maple of red birch | 


AP » /9 


om 
rin Vv Nie Fae, 
Any ta amo fo he sre 
Sh eas 


fare better than the softer woods, 

hod of fastening the pins or ten 

is to elongate each hole a trifle with a 
ike a cut wit 


seat of sto 
‘off the legs at the correct angle, 
dh with paint or varnish 


deve 
green of black brushing lacquee. 


<A 


HET oP Me 
(ro WORD, NES EM PY 
= | / 
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‘The ody of the “Yankee” 


‘Theteh the wart ini 
avid 19 te el pre 


KEE No 1993 


au “re (a POLS 


Macon tal Mak 


The Handiest Vise 
in the World 


Even if you have other vises, you need this 
“Yankee,” because you can do work with it 
that is impossible with any other—and do it 
with speed, accuracy and ease. 

Not only has a swivel base so you can turn it around 
in any position, but detaches from its base. You don’t 
have to remove work from vise until entire job is 
completed—simply lift vise, work and all, off base, 
and carry to drill press, milling machine, etc. 

Sides, ends, bottom and top are machined true. 
Work is kept in perfect alignment at all times. Cam- 
throw lever locks vise in any position, You can get the 
size most convenient for your work. 

No. 1994—Jaes open 4 in, 

No. 1993—Jams open $14 in. 
No. 1992—Jaws open «fin 
No. 1991—Jaws open 115 in. 

Some other “Yankee” Tools are: Automatic Feed 
Bench Drills, Ratchet Breast, Hand and Chain Drills, 
Ratchet Tap Wrenches. Raichet Bit Braces. Auto- 
matic Push Drills. Plain Screw-drivers. Spiral and 
Ratchet Screw-drivers, etc. 


Dealers Everywhere Sell “Yankee” Tools 


“Yankee” on the tool you buy means the utmost in 
‘quality, yand durability 


rH Buos. Meo. Co., Philadelphia, U.S.A 


“YANKEE” TOOLS 


Make Better mechanics 


Or write 


‘This perfectly balanced 1-pound 
hammer is made of tool steel. It 
thas chisel-edyed claws, with 


small claws right and left 
close corners next to wal 
head is correctly balanced 
it possible to remove 10% 
pull. Write for fully ill 
folde 


Chisel-Radgs Ch 
MA: Ayend, Hobokn, Neder Dept: 


CHISEL - EDGE- 
CLAW HAMMER 


Diamonds 


CASHOR CREDIT 
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My Motorized Shop Cost $20 


follows: A nut is ru bolt so that 
it will be inside the, and the two lock 
nuts and washers are’ tightened so that 
the bolt will be held in the correct posi- 
tion. “Melted lead, babbitt, or type metal 
is then poured through the nipple into the 
‘Tso that the bolt iscompletely imbedded, 
Powdered graphite, chalk or similar 
material rubbed into the bolt threads 


‘The amembled lathe, The live center be 
wy woud screw eld tthe dl hoe 


portion of an automobile inner tube 
valve, an iron rod, and a piece of strap 
steel are needed. A heavy wood serew, 
with head removed, 
is inserted in the 
drill chuck, and the 
work to be turned is 
seen ‘This holds 

even large pieces. 
A sanding disk may be 


‘An old plane bit, becnuse of 
2 emetlene haar” forthe lat 


held to the as 
bed by a stall iron plate 
and two bolts, which 
vy be loosened for ad 


ores, RE 


drilled 40 that it ean be 
serewed on the polishi 
end of the spindle, a 


‘The construction of 
the tool rest. ix shown 
dearly in one of the 


covered with sandpaper 
or emery cloth. A si 
pler method is to cut a 
disk of sandpaper the 
f the wri 
th 


a 
together by means 
of the lock nuts, 


‘A pointed tote forme the 


Fit Tange bolt a fuPtpinade wate 


| SimpleStraw Instrument Measures Humidity 


By H.D. Treatarn 


RAW will make a simple but re it for not more than two or three 
markably sensitive and accurate minutes in an oven heated to not more 
yi than 212 degrees F. and it will cu 

Mark the two extreme positions of the 
end of the indicator 100 and 0 and 
divide the space wroportionately, 

This will give a 

Breathing 
rat will de 
exceedingly se 
Although it is 
quite as accurate as a 

bull hygrometer, 
"an detect weather 


‘an ‘expensive piece of 
apparatus, 
Tt will be a surprise to 
many to find how dry their 
rooms are during the 
ter time and how damp 
rooms are on a hot sum 
interior 


‘section of a spool and insert 
‘one end of the straw 
row slot on the spool, as 
shown. 

Wet the straw in warm 
water and it will at once 
straighten out. Place 


‘The straw strsightene 


“This spa on a radioy tool or oil burner advertinemnt signiSes the approval of the INSTITUTE OF STANDARDS. See page 6 


made from hardwood, | 


just as readily as | 
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New Handle Aids in 
Shooting a Bow 


By Wittarp D. Morcan 


{Jack A. Hoefer, « Califoria archer, demon 
trator a new bow rip that Ate the hand 


HE, revival of the sport of arc 
has resulted in the desi 


evenly across the palm of the h 
does the English handle, Ithasbeen tested 
| out thoroughly ata large university for the 
| past four years and the shooting has been | 
inproved greatly. 
"This handle may be added easly to 
ine Mock 154 in 


any bow. On a soft 


How the wooden handle block a shaped, | 
fitted Yo the bow, and wrapped with cord 


square and 6 in, long. draw a curve like | 
that shown and cut and rasp the bulge to 
fit the palm of your left han 
allowance for the cord wrapy 
tendency is to make the block too thie! 
Cut groove in, the underside to fit 
flush on the “belly” of the bow and glue 
the block in place with the tapered end 
below the shooting center. Ham 


Start the wrapping 3 in. below. the 
er end of the handie and contim 
il you have reached the shooting cen- 
Make an invisible ending with the 
of a erin cord, Drive short brads 
through the ends of the wrapping cord 
fat the start and finish. Use a hammer 
handle to beat down the cord until itis 
stnooth and even and for the Binal fnisl 

‘apply two coats of varnish oF shellac, 


A finiahed grip showing alsa the arrow plate, 
edia handle ta the process of bing wrapped | 


© Thin sat ov n retin te or oil burner 


Geerewen 


whe they sought ina shaving cream, From 
thom ve leamed four things in which they 


started in.” Time after time they failed, only 1+ 
to tey again. The tyoth formula 


‘assure still preater shav’ 


latively equipped. For Go years they have 
studied soup chemistry. “The leading toilet 
soap of the world—Palmolive—is one of 
ur creations. 


on a shavi 


Fre fevers an Pleaae Tet ue prove them 1 
Yor Clip the oman mow 
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Made for 


You, Sir 


Do us the kindness 
to try it 


would be outstanding. And today millions 
fare flocking to it, deserting preparations 
that never quite satisfied, 


These 5 advantages 
Mliplies itself in lather 250 times. 
. Softens the beard in one minute, 


Maintains its creamy fullness for 10 
minutes on the face 


‘One thousand men were consulted as to 


lid others had failed. 
With these as our goal our laboratories 
‘Brought, too. a fifth feature to 


Now we tk you to try ths shaving cream 


we've made for fou. In simple faimess let 4. Strong bubbles hold the hairs erect. for 
‘us send a to-day tube to try fe believe pe saipe 
7 pene 


We know how 


‘Que laboratories sre competent, supers Don’t buy—yet 
Now we ask that for 10 days you shave 

four way. At our expense. "IC we “have 
‘cxcelled, You will want fo know. Itwe have 
fot, yout will know that, too, You can't 
Before we would consent to pur our name fool men about shaving 

‘cream we had to know that, Dous the courtesy of @ to-day test. 
fy‘compcttive Niel, our cream out the coupon now" 


‘THE PALMOLIVEPEET COMPANY, CHICAGO, ILLINOIS 


[10 SHAVES FREE 


and a can of Palmolive 
‘After Shaving Tale 
‘Smolyan outa and adres 
Shas Tm Steet Oncage 
Ree Winn sd 


Cur 
this hi 


advertisement signifies the approval of the INSTITUTE OF STANDARDS. Ses, 
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Mystic Lamp Sheds | How toTurn Brass 
wit Its Light through intoGOLD 
‘ou don’t a Crystal Ball ILLIONS of dollars a 


are paid annually, 
to profesional and ama” 


have to shovel By PAUL H. KEATING eae: lareng: <E: King Hesse; Bent 
: ee ©. ear 
coal and ashes ke 


side ‘of regular working or school 
hours. You, too, can enjoy the social 
benefits and extra money that come 
from being able to play » King. 


1's easier to learn to play King 
Band Instruments because they are 
built sientifietiy—ench instrument 
Tahoranory tented. 


ed that shov 
ashes is no longer 
e for yourself—or | 
ry haw 


Mail the coupon and learn how the 

built into the brass ofa 

‘can be turned into gold by you, 
Test you forget. 


ho more taking out ashes (3) no more 
building fires, These are the three ehi 


for the ponitive side. First il 
beat tenn tes an yur urn 
rom you Hiving room (2) you ea 
alate ol he 0 i wl 


BETTER E! 


mre ea pe 


don't 


means health for 
day in and di 

And the 
Caloroil Oi 
‘no miore th 


injority (06%) of o 
Burners say that oll costs 
val to burn, 


‘The Caloroil Oi! Burner hax beer in 
tint and ie approved. by” the 


Fire Underwriters 
Lahoratories, This 
means that the 
Caloroil is already 
giving thorough 
Satisfaction to 
thousands of tsers and that it is also 
Iutely safe! 


the plaster 
had hardened, the 


and 


Mowatt lamp 
mit as large a 

The inserted | 

(CALOROIL BURNER CORPORATION 

$25 West bth Set New Tork 


send me farther information about your 
CRSP OR eae tor me ite 


ala “| A 2c STAMP 5.7 sat 
crotherabrasivehasbeen sprinkled.” | yond to exccess- See Mody, Making 


Opportunities on pages 124 to 151. 
“This seal on » radio, tool or sil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Blueprints for Your 
Home Workshop 
NY ON! 
if 
feted 
obts 
ee 
Ith 


or blueprints, 
for which T in- 
‘cents: 


: Home Crafismen 
need Sharp Gdge ‘Jools 


a. Carborundum 
¢¢F” Combination Stone 


Handy- 


NOt bow cheap, but how perfects is the hig com- 
Da 


sas re 
EE Ene 


ides yn when Father builds. ousefor 
‘Or a boat for Sonny, or a sewing stand 
a labor of love. 
edge tools are always 
1 It is easily possible to keep 
ady with a perfect, keen smooth ed; 
Carpenters have learned to depend upon the: 
im Combinat 0 et 


Be] Carried by 
Be! Hardware Dealers 
Everywhere Stone completes y 


rundum—the manufactured 


{Galleon Movdel_—Desits 
Saline Yacht Mode! 


Send for Catalog P-1 for Complete List 
‘of Carborundum Products — 


Constitution Ragin Eeby 
Constitutton—Reawes Mi 

Welsh Dreveer Mar 
Viking Ship Modet—atutt Ape 


annden 2S snapnreeeeepapnaressenepes 


I. Mingagioe Rack Ta 
TBook""Trough Table” Sept, "27 ae 


..... |Carborundum 


a ABRASIVE PRODUCTS 


ii 


City and State 


{This sea on « radio, tonto oil burner 


sment signifies the approval of the In: 


for Your Set” 
$2830 


with Raytheon B Tube 


Sea kacatoe 
fase: 
one ene ss 
than $30 you can get rid of “I 

batteries once and forever and in 
morc rem ee 
pois ia ie ery 


Sterling Model RT-81 has an out- 
putat 35 mills of 135 volts. Detector 
‘and Medium voltages are each ad- 
justable and the high tap takes care 
of the Power tube on most sets. This 
assures plenty of 
‘voltage and exact 
power regulation 
for your particu- 


tery, and fits right 
into the console 
cabinet or into 
Radiolas 25 € 28. 


“Another Popular Sterling Medel for— 
eager Set Regh "Peer Unt 


Ac Walner" TC mode fe ic case tse 
Ow a ‘our “ 


dou, Vaable sh io 
aie he Lae peice 
thou Tube, $3555 


Sterling « 


THE STERLING MFG. Co. 
2831 Prospect Avenue - Cleveland, Ohio 


This 
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Tt Fits into Small 
Bathroom—Quickly 
Removed After Use 


By Coxstaxce J. Warpeut 


N THESE days of modern 


‘often the chief 
for wee babies. 
because itis 


‘at best 


ovable dressing table in the 
in such a way as not to mar 
wondwork or fistures. All this we 


‘one who is 

fan equally sa 

applying the ideas outlined in the acco 

panying sketches to the particular ar- 
of his own bathroom, 

ur own case, the board itself ix 3¢ 

by 27 by 35 in with cleats across the 


| 


pipes mw norenes 


ded 


rose as to 
shing at the 
junction of roof and wall 
Nithout removing and "re- 
Placing a number of the wall 
Shingles. Pieces of thin wood, 
ut from cigar boxes, were 
riven up under the shingles 
‘vith apiece of thin hardwood! 
tintil they were 134 

the butts of the next 


A Dressing Table for Baby 


ends. Tt was necessary to notch out the 


to suit the wood- 


Tight-hand front corn 
work around the doorw 
being ht tings 


to steady: the 
supported at 
ofa bracket screwed 
‘The left-hand front corner rests upon 
‘an upright support, which passes through 
slots in two wooden braces attached to 
the simple method 
Each of these braces 


two pieces suitably notched and shaped 
fit the bathtub and the pipes and then 
fastened together with nails. Note that 
ie upper ters a 


ul of the upright 
mortise or slot cut right through the left= 
hand cleat under the table top. 
‘An ordinary leather of fabric strap may 
bbe nailed across the width of the top wit 
around the 


toesrhen a baby 


‘The rear of 
er ta 
bodily and put as 
upright also may 
t not 


place except 

oor trim and the tub braces. 

if no other provision has been made 

for toilet articles, x shelf may be attached 
wall, just out of baby's reach, 


thwise on a straightedge 
so that the bend would come 
with, the rool. The 
Aushing slipped into place 
caslys a few nails held {tun 
{il the roof could be finished: 
‘This was done, of course, be: 
fore the porch rafters were put 
in place.—Auvin M. Guuty. 
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Making Blocks for 
Ship Models 


By F. L. Cors 


EFORE I was bitten by the model- 
raking bug. 1 often saw fellow com 
uters unostentatiously whittling little 
slips of boxwood (old ules, as T 
afterward foun 
be tiny wood 


seeds. Inquiry elicited 
that. these m 
model 


COMPLETED! BLock 
BLOCK READY TO TRIM AND DRILL 


bes 
pene 
‘ser 
Tons! 
son 


How des may be made for stamping ship 
fede locke @Uickly from aluminum wie 


method seemed far too slow and T devised 


each, 
her and drilled for guide rods. 
T annealed the blocks, laid out three 
parallel lines on each, working from a 


us tool is clamped in 
ise oF used! on an anvil. Two springs 

shown, to open the tool 
A rodl of 


put into the impression. 
‘on the upper block. 
er, set it in 

the impression and hit it a second time. 
Don't close the dies fully with the rod in 
the impression, but keep the block on the 
rod so that it can he finished with a fine 
file before being (Continaed on poe 106) 
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or Precision Construction 
Mechanics Use 


BROEN t7 SHAREE 
TOOLS 


“World's Standard of Accuracy” 


‘The moderate priced motor Mechanics in all these in- 
car could not roll on the dustries place complete 
roads today were it not for reliance in the performance 
the precision tools which of Brown & Sharpe tools. 
make quantity production ‘They know that this per- 
possible. formance sets a standard of 
Precision construction lang Sesitastheougrewt "he 
just as important a part Z 
‘throughout hundreds of in- Hardware dealers can sup- 
dustries as it does in ply you with Catal 
the manufacture of [BS No-300r, we will send 
automobiles. you one direct. 
err. Ps 

BROWN & SHARPE MEG. CO. 
Providence, R. 1 U-8. A. 


YOU Must Make Your Own Future 


FeYous THE BROWN & SHARPE ,fe, 
i630 APPRENTICE SCHOOL 
“Earn While Learning to Earn” oe 
Write for Illustrated Booklet “APPRENTICESHIP ” 
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If You Are a Real 
Judge of Guns You 
Will Appreciate 


The Wonder Gun 


caribaea 


70West King St., Toronto, Canada 


How to “Frame” Pictures 
with Wallboard 


FF BAMES forthe ctr you may cut 
from magazines can be made from 
scraps of fiber wallboard, as shown below. 
‘They may be painted, gilded or var- 
nished. In some cases I have even grained 
the frames with good results. 

‘As the saw leaves rather rough edges, 


it is necessary to smooth them carefully 
with a sharp knife and sandpaper. 

‘When the surface of the frame has been 
finished, the edges may be painted with 


Wren the watthoard hat teen cut out and. 


‘The picture is merely glued to the 
frame and backed up with cardboant, 
which is also glued. A wide board then is 
placed over the frame and heavy weigh 
are piled on it. Allow at least twer 
four hours before removing the frame, 
‘will be found perfectly flat.— 
Hanoi Jackson. 


Recextiy I de 
‘on a tool chest. In looking for artistic 
Tetters to copy, T came across a sheet of 


hot iron. 
signs, which may be purchased in fi 
goods stores, cant be transferred perfect 
to oak and mahogany.—A.5. J. 


ey 


Making Ship-Model Blocks 
‘Continend frm page 105 


cut off. ‘The rod serves as a handle. 

If you prefer, you can drill the block 
at this time, I do this on the smallest 
size of block, but for the larger sizes I 
hold them with a spring wooden clothes- 
pin, in the jaws of which a partial im- 
Pression of the block has been burned. 

My preference for the strap is soft brass 
wire except on the smallest block. After 
the hole is drilled and the strap bent on, 
Lip the finished block in bicycle enamel, 
shake the excess off and dry for forty-eight 
hours, or hang in a tin can and set on a 
radiator for six or eight hours. 

If you happen to know a good black- 
pet, you can have the dies made in the 
form of a spring set, similar to the old 
bullet swages used by Kentucky riflemen 
for making round bullets “shel 


they had been molded. 
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Your Copies of 
“POPULAR 
SCIENCE” 
in the New 
Big-6 Binder 
rsamserepshnasld Tati 
pretreated Fenris 
rect song ema er 
were cated es ss 
aie ey Sr as 
Keeley] win a acme 


this binder will securely hold 6 copies of 
Monthly, 

ean be slipped into the Big-6 

Binder as easy as inserting @ letter in an 

envelope. 

“There is nothing to get out of order —no 
screws to work loose, no keys to et lost 
‘This binder will last a lifetime. 

“The binder is as beautiful as itis useful — 
it will be un ornament to any library table. 


Only $2.00--Postage Prepaid 


Bought in a store this binder would cost 
you $3.00 OF more. Because we are having 
them made in quantity for our readers we 
can make you the special (price of $3.00 
including all delivery charge 


Popular Scie 
New capi 


Please send me your Bls-6 Binder bound in tw. 
{ome Apterafe™ with” Papular Science Monthiy 
SS gn the anver' in 2 Carat Gold "ham 
Sg Fo aad is ncratonal that there co 
So taruner charges ofan hind 
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What Do You Want | 
to Make? | 


JF THERE is anything you 
wish especially to make in 
your home workshop or any 
Fepairing or painting you need 
to do about your house, snd 
you don’t know exactly how co | | 
go abour it, perhaps Porutar 
Scimxcs Monmty can help you. 
Don’t hesitate to write to the 
Home Workshop Editor. 

Your idea will, perhaps, form 
the starting point for develop- 
ing an article chat will help and 
interest many readers, so please | | 
be as definite as possible. Send 
rough sketches or a picture of 
what you wish to construct, if 
you can do it conveniently 

Similarly, if you wish to ob- 
} tain materials oF cools which 

are not stocked by your Jocal 
dealers and cannor be obtained 


through any ordinary channel 
Poruta Sciuvce Mewency will || | 
Pp omar oeere ||| Care for Your Car 
sipply ¢ 
Look upon the Home Work a $. Cc fi 
mop bers Meret |! | in Comfort! 
coly estou peeteeverkiaks 1 | You know how the best of intentions vanish in a 
| 2 % cold, cheerless garage. The car needs greasing, 
a washing—a dozen little attentions—but never gets 
How to Build a A them, because the garage is too cold. 
B-Eliminator 4 Line the garage with Sheetrock. Make it comfort- 
(Cuntinved foom page 7 cal able. Make it better for the car itself and a better 
yuu do not have to think about this pe a place to work. 
ib put the de Jens type tate operatia a | Sheetrock is fireproof. Sheetrock is insulating. 
ufc Rebate pets st theta: | | | | Sheetrock comes in broad, eeilinghigh sheets (6 
fier to the similarly marked posta om your a4 different lengths} and saws and nails like lumber. 
vt wt I you ples the col from the | Made of gypsum, mill-cast between tough fibre 
sole'ttin Ueno ows ete | | © | | coverings. Full three-eighths of an inch thick. Pat- 
inseekets K eval L. Thee glow in nal ‘ented square, folded edges for extra nailing strength. 
Uh the eliminator is operating proper A) Every board branded on the back. Exclusive Sheet- 
‘Visitor will suns joa the ways | | 28 rock Reinforced Joint System makes paneling tn- 
required without any attention on your = necessary—seals all joints. 
se | ‘There is a Sheetrock dealer near you. 
= | | unirep stares cypsum company 
S| | BRATS, BEAT SS WET he Bn ee AE 
ar on the sedibr sol vos “al C 
Pare a4 SHEETRO K 
‘he Popular Science Institute of g 
‘Standards has prepared a special list of 4 
EMitr ef thew two yes ot Biwtere | bd FIREPROOF. . . INSULATING 
" ae oe yoke Vat Sa Ge Soe 
be UNITED STATES GYPSUM COMPANY 
ae } ‘Dept. 48, 300 West Adams Street. Chicago, Ilinais 
ch nator \ Sede ees “Shres Wale” 
ee our ecladl dome wee 
tine in sour etter and they wile Neme ' 2 
zh a | aire 
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= L 
Ship Models Built with | 
Aid of Our Blueprints 


September, 1927 


A Cabinet for Your Curios 


design developed throug] 
‘analy ent Gree 
The const features are 
simple as to bring the project well within 
the reach of most amateur woodworkers, 
First, make the two side frames and 
bore the holes for the metal shelf blocks 
or supports, if the shelf is tobe movable: 
Stherwise #¢ can be mipported on small 
nickel plated angles. Next, get out the 
stock for top, bottom and back—prefe 
ably 36-in. plywood, ait does not arink 
*fter boring and countersinking all crew 
itoles, glue and screw the top and bottom 
to the sess then glue and gerew the back. 
to the sides, top and. bot re 
should be taken to get the cabinet per- 
fcetly square. After the glue is dry. the 
crlges ‘of the top,  botto 
should be planed ash wi 
‘The frames for the doors are 
ted. The rabbet is 5 
deep) because itm 
¢ glass, @ fretted p 
ing tr ded glass. ‘These fretted 
panels sould y 


ing saw or a fine keyhole 
with file and sa 
sare hung, the le 
ted with a flush bolt 
and the right one wi 


parts of the pieces and small triangul 
Nlocks placed behind them reinforce these 
Joints, A fillet he by. in. is mitered 
iround the front and sides of the top and 
Hotton and 


Id in place while the glue 
fine brads 
‘lass in the aides and doors is held 
in place by a small quarter-round molding 
nailed to the frame. The plate glass 
shelf is supported evenly on four shelf 
locks, with a small piece of felt or cork 
the glass and each block. 
Tustead of the turned ornament sug. 
gested, a brass ornament, such as an eagle 
y be purchased from a firm specializing 
fittings 


hangers and a strip of 
fastened to the 


SSS teens 
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ia“ Why Don’t You Speak 
For Yourself, John?” 


‘The human voice is so well synchronized 
with the moving picture that all of the char- 
acters of the silver screen now can “speak 
for themselves.” 


What has this to do with NICHOLSON 
Files? Simply this—nearly every step for- 
ward taken by science and industry develops 
new uses for files. 

NICHOLSON Files will be made to meet these 


future needs—just as they are made for every filing, 
job today — throughout industry and the home. 


Would you like us to name some? Sharpen dull 

+ saws, axes and hoes, help build a radio, fix locks 
that stick, clean electrical contacts, smooth down 
warped bureau drawers. 


Others? Sead. for_our booklet 

“Files and What They Will Do 

Kor You? (No. charge=- what's sFOlSq, 

your name and address? Sse 
NICHOLSON FiLeco. USA 


U.S.A. 
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Keeping an Auto-Set sharp is 
child’s play 


‘Tue thin chromium steel cutter of a 
Sargent Auto-Set Plane is as tough 
and as keen as they come. It doesn't 
nick easily; it keeps its edge for a 
long time. ‘But when it does need 
to be sharpened, it can be taken out, 
sharpened, and put back at its 
former place with no fussing to 
readjust whatever. This is an ex- 
clusive Auto-Set feature. You can 
imagine the time it saves, and the 
better work it means. 


The Auto-Set and the small 
Sargent Steel Block Plane should 
be on every home and school bench. 
They cost much less than you would 
expect the tools of professional car- 
penters to cost. They are so strongly 
made that you should never have to 
replace them. With them any job 
is quickly finished. See them at 
dealer's. Write for booklet. Sargent 
& Company, Manufacturers, 50 
Water Street, New Haven, Conn. 


SARGENT 


PLANES 


Sartont Stee! Block 
"Plane No. 5206 


Sargent Auto-Set 
Bench Plane 
No. He 


a CORONA 


| 100 SCALE PLANS OF OLD 
and MODERN SHIPS 


Easy to build and sil ship motes 
Hock Senn x easing ofonee 100, 
fam bok pint, pean oer 
Redmon Stank of tne son 

SEA ARTS GUILD 

45.8 ELEVENTH AVE. MILWAUKEE, WIS. 
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Combination Awning and 
Shutter for Bungalow 


Wooden shutter for & bungalow porch which 
Sho'server the purpose 2th aming 
N 1 of Long Island 
as they, some: 
all themselves, “have evolved a 
bination awning and abutter of wood 
forinclosed porches. It is made as shown 
of 3 on in wie ongue-an- groove p 
hoards, and pai Took like a 4 
nen the br 

ter, the 
ned, —-Mave 


Soupueren 
pei ai 


piece of 

Wout iw Buock7 the same size by 

ashore ‘tthe hone 
by boring 

wood. Cut with 

nn scale olf 40% 

A. Oxwan. 


ahole through a bloc 
awet knife and 
the outer rubber. 


Replacing a Broken Glass Knob 


HEN a glass 
knob breaks 

or pulls out of the 
etal socket, the 
iarp exiges of the 
socket are apt t 
lacerate the hand. 
‘To make a tempo- 
rary repair until 
a new knob can 
be obtained, roll 
up a compact wad 
‘of paper slightly 
smaller than the 


a 
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TheShipshape Home 


‘Tue simple one- 
piece electric iron 
tand illustrated 
serves two. pur- 
it rest for use on 


vert it into a holder 
hot 
hung 


‘By an ingenious methad of cutting und bend 
Ing, the holder lw made of one ple of etal 


useer 


irs, beds, 
i 

be male to hold 
by wrapping a 
rubber band 
around the shank. 


© This seat on a radio, too! or oil burner advertisement sgnises the approval (STITUTE OF STANDARDS. See pase 6 , 


am 


5S) SHOWER... 
. 5 RUB-DOWN... 


a 
= 
as 


y 
ven then vi 1 


this pink cream rolls pore-dirt free 


of skin before using Pompeian Mas- 
sage Cream, The light area at the side 
shows the cream spread on the skin, 

‘Compare it with the picture at the 
right. at's skin that is rally ‘clean! 


‘Tomorrow morning, after you lather 
your face, after you shave, afier you 
shower, lec this cream prove that your 
face is sill only half clean. 

Pore-dirt hides in every face. It 


gives you a gray, lifeless tone instead ‘Those dark marksare the dried pellets 
of the ruddy glow you might well of cream, black with the pore-dirt that 
show the word, hasbeen tolled free. Dirty, aren'tthey? 
Pompeian Massage Cream will re- And remember, that embedded dirt 
move pore-dirt from theclearestcom- could never have been washed out! 


plexion. That's our claim. But the fat 
that convinces thousands is this: 

Send us the coupon for a FREE 
tube. Wash your face as clean as you 
know how. Then massage Pompeian 
into the pores. What happens? 


The cream rubs in pink, but 
ROLLS OUT DINGY GREY! 
The pictare below, taken under a 


Give yourself a Pompeian Massage. 
Free your pores of sallow-oned dirt. 
Show the world a face alive with the 
athletic glow thar clean skin boasts. 
A Pompeian massage is a great start 
for a busy, successful day! 


FREE test convinces thousands 
Test the benefits of Pompeian Mass 


Cream on your face FREE. Fllin the cone 
ponand mal ic to right now, while 


powerful microscope, showsasection you are reading this magazine, 
——— 
be | 
Sa / 
ae 


The Pompeian Comy some 
301-1, 393 Fifth Ave, New York. 
Gentlemen: Please send mea gen- 
‘erous tril tube of Pompeian Mas. Steet 
‘Sage Cream... enough for three 
‘massages i tiny 


ener: 


feticoce In aking the bese cate 
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Does everything © 
‘2 novelty saw can 


GES 


aad tec behind hem 
gen When baring cuting ols 


NSIMONDS SAW AND STEEL COMPANY 


"The Saw Makers 
eR 


Mass. Exablished 1432 
hapa tm Princinl Ces 


ome MAKER 
USEFUL THINGS 


earings, Belting, Books on, Mechanical and. 
Scientine Subjects, Castings for Small Engines, 
Compressors, Gears, Lathes, Motors, Saws, 
and Supplies of All Kinds 

hte Calg Be which lav nt 32 ee. 


We panus WsSOWORKING MAcmiNE co. 
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The Shipshape Home 


Ly Iszarp linoleum 


‘olewm be sed to 


Drainboards | cover wooden 
drainbourds, aud 
will give years of service. A remnant 1 


yal, square will cover a good sized board. 

‘The linoleum may be bent and carried 
up the wall to which the board is fastened 
50 as to form a continuous water-tight 
covering of all surfaces subject to the 
splashing of dishwater. 

Before the linoleum is placed, a strip 
‘of wood about 34 in, thick should be 
nailed face down around the outer edge 

vd-end of the board. A” few—the 
fewer, the better—galvanized or copper 


SERB y How an old ea 


Toned wooden 
‘eee sr ‘rainboard ‘can be 
"acm srmp_— modernised by cov. 

4 ring with liotoum, 


the 
dai 
fuarrow at 
of a solid 
To cover the cut edges of th 
fon top, a strip of bras or aluminum, such 
fas used for the edges of automobile run- 
ning boards, will be found suitable a 
inexpensive.’ On the edge of the drai 
hoard next to the sink, the metal s 
ping should be under the inoleum #0 that 
‘water cannot secp under and leave a damp 
piace, Iti, indeed, possible to eliminate 
this joint by bending the linoleum eare- 
fully over the edge and nai 
gested in one of the accom 
‘The finished covering should 
coats of first class Varn 


Seah Lights 


to not 


Hd be given two 


panes ‘or reputty- 
ig aaah, ‘be aure 
ther the las rabbet re 
ures a coat of paint of linseed ol 

th 


we old. putty flaked off by itself, itis a 
certain indication that the rabbet should 
he repainted before attempting to putty 
in the glass, Putty will not stick per- 

unpainted or unoiled wood. 
often avoided by handy men 
‘seems difficult to make the 
A little trick that will 
to dip the putty knife 
it will slide better over 


the p 

Tse only the best grade of commercial 
putty or mix bolted whiting, alittle white 
Head and boiled linseed off: Cheap vari 
lies of ready-made putty often eontai 
marble dust, coarse whiting and adulter- 
‘ted Fiasced oil, and will nat last. 
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New Ways to Paint 


(Continued from pape 


all around being 
off the black panel 
ries 


{Compare them with the eor- 
justrations on page 73 
rushing lacquer is, generally used for 
the finishing because it is easily applied 
n amall objects of this kind and dries 


oth 
face should be sandpapered 
srain of the wood to as nearly absolute 
smoothness as possible, Use very. fine 
ipaper—No. 00 or No, 0000. Dust 
On the wood ta whuawoad or poph 
‘the wood is whitewood or poplar o 
any very soft wood, it isa goad idea to 
aly a cont of sin, which seals the 


couts of luequer will produce a first-class 
finish. ‘There is another advantage in 
the use of a priming coat of shellac. 


‘The grain of many woods is raised by 
the apotieation of painting, materials, 


shellac has ben applied directhy 
tothe wood, this raised fuzz may be sand- 
papered off and the surface restored to a 
perfectly smooth surface before any lac- 
‘uering is done. ‘ z 
A he lacquer with a reasonably 
voit brash such te a fitch or beat halt 
byrush—not a hard, coarse bristle brush. 
Do not keep brushing it, and do not 
spread itout thin. Work quickly and use 
Pel ae allprhig Mectng tpg 
seraping most of the lacquer off on tt 
alge of the tin. Do not sandpaper be- 
tween coats unless you use very fine 
waterproof sandpaper, wet with water. 


Combed Stencil Effects 
PAINTED stencils as wed by amateur 
lecorators are apt to appear some- 
‘what hard and a bit too regular and uni- 
form for the most artistic effect. 


1/16 in. ‘As soon as 
the stencil color has been applied and 
bbefore the stencil is removed, the comb is 
drawn over the stencil once lengthwise 
and once crosswise, ‘This gives the wet 
paint a texture somewhat resembling a 
Eobetc ‘and. relieves any_ appearance of 

Jarity.—J.M.T. 


| huarshinessor too great re 
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Handiest tool in your shop 
rnstars yor hare neve: thought of 
“dae Le 


Fry laBaae 
foe Bay a Gan for your pork 
Soe Ina te ome gukboe 
Stone a dow 


EPage 


IE PéAGES 


| BOTTLES, TUBES,CANS 


END TABLE WITH BOOK TROUGH 


SobY ait, Se ePage Book page 


) ee 


How to make attractive 


Gift Furniture 


LePage's NEW Home Work Shop Book 

will shotw you 

TOW with the coming of fall and the home work 

shop season, comes this NEW LePage's. Home 

‘Work Shop Book to show you how to male 20 different 

pices of gift furniture, designed by an expert—attrac- 
useful, practical and easy to make. 


New Book—greaily improved 
“Tw int LePage Home, Work 


‘ft nea rerenent to 
Kisprovement over the ld one. "Of to compote prefect, 16 ane 
cole new and never flere telore 


4 phot 
Aiden 


Trainin High Bohol Newnt 
[Assorance ts therefore given Ut each project tnd the diel 
‘ce making tare pecloly practical 


Te adAiting to the fe 
pct the Talowing 
Spas Sho mole ft 


sic, luntrated abo, the projects 


ne Wine ee cody er. 
‘hinge Yor ony 10 ent 
ook slo shows yo how take rn 
fr moet gomvntont orm aPagets Lag 
ie, Tyan tte you a ht of ealeanmenity posies wl a 
‘ev product, Guo i mubing juts cng ap sal dees eh 


Send 10 cents for this NEW LePage's 
Home Work Shop Book 


dept te rer name and adr na the coupon, ew, tee it 


pints with ee tn 


LaPace’s Carr Leacre 
96 Reser Ave. Glovceter, Mass 


m 
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IT’S THE YOUNGER CROWD THAT SETS THE STANDARD! 


KWo tagoiage 


crowd if you want the 
right word on what to wear 
or drive or smoke. And 
notice, please, that the 
particular cigarette they 
call their own today is one 
that you've known very 
well for a very long time. 


What a whale of a difference just a few cents make! 


A 2c Stamp 


start you on the road to 
success. See Money Making Op- 
portunities on pages 124 to 151. 


‘THE REAL ESTATE 


POPULAR CHEMISTRY 
Pb chery Meerrny hel 
Pm gn me 
ne te. 


“catalog 
set fest redhat slaces 


ath 
Hes 


fi 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
and Money | 


¥ 


AMMONIA is colores gxs primarily 
‘obtained asa by-produet in the man- 
facture of coke and illum 


Id for cleaning purposes 
because it acts on grease, Household 
monia may be prepared by dissolving 
by heat and add- 
‘ammonia, ‘To 
‘add a pinch of 


‘8 polished surface to 
in thin coats and 


arte and. ed inthis iwtance to churn 
SMeap ‘lution for bowrehald. ammonia 


rubbed well in with a weighted floor 
brash. When a good grade of commercial 
floor wax cannot be conveniently ob- 
tained, a wax may be prepared by dis 
ving 4 02. beeswax in 1 pt. turpentine 

ntil the wax melts, 


300 deg. C 
temperature 


Heat the 
a sand 


red bottlon, Rubber 


That these ewe on ont 


Sed generation 
os was may be made by diel 4 
ui pe igratne tnd ane 9 
ie 


cot of om concentrated 
casi nitrate to minke tbo 
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How to Prolong the Life 
of a Wooden Miter Box 


WOODEN miter box will last longer 
ind allow more accurate work to be 


done if holes are bored where the saw cuts 


Hardwood dowels are inserted just where 
the anw er are to be cat the miter box 


are tobe place and haninod dowels re 

fed into them, as illustrated, “When the 
fine is hard, the guiding saw kerfs are 
fade ‘vertically throught the dowels— 
Tuvis L. Monnow. 


Adding a Room to Your House 
(Continue from pave 96) 
effervescence on the cement, we scraped 

itolf 
tion of 


we the paint 
tof tu 


window fra) 


Ind tea cart which had been delivered to 

inted. ‘These were done in enamel. 
For the first coat we used flat wall paint 
we green color similar ‘to the enamel 


tree coats te first being th 
with turpentine, It 
sh with floor 


bottle or plug a hole. 
smoother job can be obtained by rub- 
bing the ‘cork over a piece 

ry eloth than by attempting to cut it 
with « knife. If a hole has to be made 
through a cork, a good tool is a sharp 
piece of ul 
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you young men of the 

type that gives to America 
its Lindberghs and its Cham- y 
berlins, the motorcycle has a special appeal. It 
appealed to Col. Charles Lindbergh, who is a 
motorcycle enthusiast, and Clarence Chamber- 
lin, who was a Harley-Davidson dealer, because 
the motorcycle is a spirited mount. It has per- 
sonality. It inspires clear thi and clean 
living. It appeals to red blood, a love for action, 
and a healthy spirit of adventure. 
A ride on a Harley-Davidson is recreation in 
‘one of its most healthful and pleasant forms. 
Ride a few miles and see! 

Pricesas low as $310 for the Twin—$235 for the “80 

tiles per gallon” Single, f. 0. b. factory. See your 

dealer for demonstration. Send coupon for 
Haruey-Davipson Motor Company 
Milwaukee, Wise 


Ser te 
acer Eee in 
Deck, 

Tees an tent 
par 
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Worn Roofs 


made watertight 


I’ ' easy now to keep your roofs water: 

tight, ‘Rutland No-Tar-In Roof Coat: 
makes an old rool as good as new, 

No trouble at all to apply-—eosts litte 

‘and makes a lasting job, 

ind No-TarcIn_peov 

of asphalt and asbestos 


a perfect 


yt craw sag, harden, peel o 
For any rool or surface, 

Insist on Rutland at 
your hardware or paint 
‘tore, “Save money by 


land, Vermont 


“Rutland | 


No-Tar-In 
ROOF COATING 


RUTLAND FIRE lay 
vat 


Sport Bodies for Fords 


at FACTORY PRICES! 


Sail 


SPORT FACTORIES, Aurora, Illinois 


&S 


away from the boiler room, or, indeed, 
boiler of a k 
r I 


Draft Regulator 


Protects Boiler 
By P. T. Savn 


A protection for the boiler of a high 
school heati it, 


evaporated 
| reli 

the boiler. 

cracked. 

‘When the feed pump fails to operat 


pail A, it overbala 
weight B and trips lever C, 


h 
at slowly after the draft 
ht B raises the pail 
again hooked up, 


Milling Cutter Acts as Guide 
in Drilling an Index Plate 
ECENTLY I was 

make as cheaply 


sible plate 
| fee axpeteoentel week 


Plate with milling © 
[utter Gamped tet (Continued on page 117 


KESTER 
mee MENDER 
"rhe Household 8 
CHICAGO SOLDER 


04 Wrath Ae 
‘Chicago, U5. 


DYKE'S 
AUTOMOBILE 
ENCYCLOPEDIA 


Cloth $6 
Limp American Morocco $7.50 
Postpaid 
Poputar Science MonTHLY 
250 Fourth Ave. New York City 
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Milling Cutter Acts as Guide 


(Continued from page 118) 


clamped both together on a 
stud. I set the combination 


‘on two parallels on a small deill press and, 
the bottom of the teeth as 


| Simple Shop-Made Chuck for 
| Hole Grinding Operations 


‘The grinding Asture with disk removed 1 
thw" how the work ft located and ‘held 


in. thick were 
their faces, 


S46 im, in di 
| tured, bored and fini 
‘The main, member has 
spaced icin. 
Concentric, In the disk are two small pins 
the work as the screw 

“Two headless screws placed 
‘extra holes serve the sane pur- 
‘work witha larger hole is held 
“0, 8. MAWSHAL 


Uses Old Automobile Motor 
for Building Hoist 

ROM a discarded automobile motor 

which cost tw other 

| parts worth less than five doll 

| twelve hours’ work, I constructed the 


., plus | 


All for One 


An Advertisement of 
the American Telephone and Telegraph Company 


A suner storm descends, 
carrying down trees and 
wires. A wind turns out- 
law and blows down a pole line. 
Or some swollen river rampages 
through a circuit of destruction. 

But wherever angry nature 
attacks the Bell Telephone Sys- 
tem there are repairmen trained 
to meet the emergency, and 
everywhere trained in the same 
schools to the use of the same 
efficient tools. Supplies of sur- 
plus equipment and materials 
are kept at strategic points 
whence they may be rushed by 
train or truck to the devastated 
area. 

‘Throughout the Bell System, 


all construction and prac 
tice are standard, so that 
men and supplies, when 

necessary, may be sent from one 

state or company to another. 

‘There are twenty-five Bell 
‘Companies, but only one Bell 
System—and but one Bell aim 
and ideal; stated by President 
Walter S. Gifford as: 

“A telephone service for this 
nation, so far as humanly pos- 
sible free from imperfections, 
errors and delays, and enabling 
anyone anywhere at any time 
to pick up a telephone and talk 
to anyone else anywhere else in 
this country, clearly, quickly 
and at a reasonable cost.” 


SPECIAL Z1P-Z1P SHOOTER 
** _ a 928% AMPS 8 TTS: 


1/ Wits for Phombing 
Caog Save 40% 
B. KAROL & SONS CO. 

Dept. i, 800 So. Kedate Chicago 


Constructed at cont of $25, this hoist ie 
Seed to. pull" coal in carn up an cline 


hoist illustrated. ‘This cost did not, of 

course, include the rope. 
‘The hoist has been used to pull coal 1m 
icline as well as for other 
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STAR Hack Saws are known 


the world over to be good and 
they are used in every country 
on the globe. 

They will meet your require- 


FREE: 10s ws mait you our large hack sow chart 
te be paced om the wall for handy reference. 


w 


CLEMSON BROTHERS, Inc. 
MOOLETOWN, NEW YORK 


toughest jobs. You can prove 
that Star blades are what you 
needfor wewillsendyousample 
blades to try. | 


5 fir HACK SAW aan 


‘Since 1885 


Price 6.30, pnt 
POPULAR SCIENCE MONTHLY 
200 Fourth Avenue, New York City 


‘Truing Commutators One of Many 
‘Auto Service Jobs for a Lathe 

seed above ele leg ape ot 
“Tha feboniyene of andreas a cb Sone chr, b> 
terse pee ok cn Sah Bednar Ltt The 
[ede Wey heewranding ol 
Lire eoscre tp. Sed complre 
Sriskslvahesopeeneneaice 
‘hat pugs tmoerdinary imp chet 
FREE—NEW BOOKLET 


pec oles No. 22K, desing 
poe aie / 


You Asked For ItHere It Ist 


What the Radio | 
Buyer Should Know 


4a radio booklet that tells How t0 Buy, 
Install and Operate for Best Results 


‘Do you know just what you can expect in the way 
of radio recrption, how such you must pay, how 
‘you can cut down this cow and what equipment 
irate? 


‘These are some of the questions snowered it the 
fnew radio teuklet just published by the Popular 
Sime laninute of Standards efter numerous 


Full instructions on installation are inched 
te poses of hints on operation tell you how te 
lopernte end care for your tt soastoqer utmont out 
ot your fadio investment 


Price 25 Cente 


Popular Science Institute 
250 Fourth Ave., New York City | 


September, 1927 


Illuminated Table for 
‘Tracing Blueprints 


‘0 MAKE a tracing on either cloth or 
hin paper from a blueprint, espe- 
cially from a blueprint that has been 
‘made from a pencil drawing, i 

difficult.” The work becomes 
easy, however, if the blueprint is 


Sectional vew and shetch of the top of « 
shoprmade table for aieult tracing Job 


Pencil Holder for Dividers 
Made from Washer 
ion the aborate 
ile another from a 
Tne 


the washer to fit a leg of the dividers and 

of the outside circumference was 
filed off to reduce the size of the attach- 
ment. It is held in place by the simple ex- 
pedient of wedging a bit of match stick 
tightly against the pencil. —F. B. 
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Compact Angle Iron Rack 
Holds Great Many Tools 


HE tool rack illustrated is used to 
hold a large number of tools such as 
ammers, tongs, and wrenches over a 
small floor space 
Tt is built of angles, the posts being @ 
by the other members 114 by 


‘Arack 6 tong und len than 7 high used 
place for’ 2 tons of various tooit 


ross angles are do 


Between the uprights is a 
yy be used for crowbars. 


be epec 
ied ton 


yet it holds more than 
cel 


‘A rod held i two clamps on a surface plate 


‘dt ncesing new tenth oo « welded gear 


good teetl 
exed so that 


of one of the tecth to be cut. 
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NOW! MAKE THINGS AT HOME 


WITH THE NEW [RED JACKET]HOME WORK 


SENT ON TRIAL ie 


MAKE MORE MONEY 


ve 
Bulld and Fly a 3-ft. Model of 


LINDBERGH'S 
NEW YORK—PARIS 


ONS Yor‘ 


Pe 


Sho 
10 DAYS’ FREE TRIAL 


2 OUNCES 


READ MONEY MAKING OPPORTUNITIES 
ON PAGES 124 TO Ist OF THIS 135UE 


before 


you buy a 
home movie 
camera 


better results-less cost 


Demonstration at yurDealer 
booklet 


PATHEX INC. 


35. WESTASM ER, NEW YORK CITY 
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eee 


Your Set 


‘An Effective Stabilizing Device for 
Radio Frequency Amplifiers 


Price $2.75 
Thousands 


fans are solvi 
6 of RP. oscilla 


‘squeals and no 

Applicable to 

ceivers. Very simple to install. 
At Your Dealer 

Send for special pamphlet listing 

‘various circuits. 


Depe 64A 
175 Varick Sureet, New York, NY. 


Victoreen “112” 
Audio Transformer Unit 
New, because for the first time 

jentifically developed audio 
transformers are successfully 
combined into one unit, giving 
utmost simplicity and efficiency. 


Different, because of iteradically 
different design and the recom- 
mended use of two “112” tubes, 
with high plate voltage. 

Better, because for the first time, 
broadcast programs are repro- 


duced 
naturalness as is 
original. 
‘Simple to insall in either new or old sets 
Price $22.00 
Victoreen RF. Transformers, Master 
Control Units, Rheostats, Potentiometers 
land Audio Control Units are the recog 
tized standard of quality, Send for 
complete folder. 
The Geo, W. Walker Co. 


Meg tee a 


th the same clarity and 
heard in the 


Lam 


PHASATROLS 
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How to Obtain a Light 
Driving Fit Quickly 


CAREFUL work and considerate time 
often are required to get the dit 
sions just right for a light dei 
orer to obtain the desired amount 0 
friction. In many cases the expense of 
obtaining such a fit is inordinately 
solve the prob 
in a good many instances is illustrated 
below. It cannot be applied where the 
outer piece is hardened or has @ con 
Siderable wall thickness, but there a 
mmerable cases where it can be used 
vantage. It consists in compressing 


m the swalt 
netal locally 
that the pieces ly together. 

‘The same used to key 
two pies together by providing a eromye 


a that of the point of 
ced metal thus being 
In either case 
‘compressing 

prints 


thod can be used w 
of the outer wall docs not 
|. Tecan be applied to work 
having even thicker walls by first drilling 
‘a hole until between 1g and 3¢ in. of wall 
is left and then applying the pressure, 


Clamp for Holding Small 
Round Finished Parts 


‘A toot wed in the 
alah require tobe Sed, threaded oreotted 


"THE, tool for balding small round 
finished parts, illustrated above, is 

'2 by 4 in, with holes from j to $6 
in, in diameter. After the holes are 
drilled and reamed, the plate is milled in 
three sections with a ii-in. saw. The 
(in. holes at the ends are counterbored 
to % in, diameter and 1 in. deep to 
receive the springs—H. J. C. 


he internal piece of a width equal to | 


herever the | 


Build This Gorgeous 
|| SPANISH GALLEON 


arte 
Park Pace, New Yer 


mult your ov with “ASCO 
aio spay Co. e- 


co 


The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E. E. 

Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec~ 
tric Code. Pocketsise—flsblebinding 

448 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY 


| 250 Fourth Ave. New York City 
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Triple Center Punch for 
| Laying Out Dies 
E HAVE used center punches with 


exactly 
all ove 


jeeve, and a red i, driven into the 
cother end s0 as to touch the upper ends 
of all three 


Welding Torch Used to Bush 
Holes in Foundry Flasks 


OUNDRIES ys 
specializing © 


n high class cast 


pests russ 


rately fitting p 
or else there will 


m1 
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The Outstanding 
Radio Power Units 


‘What does it mean to you that over fifty leading manufacturers of 
light socket power units submitted their designs to the Raytheon 
research laboratories for approval and right to use Raytheon long 
life rectifying tubes? Just this—that Raytheon's technical per- 
sonnel and unusual scientific facilities in conjunction with the use 
of the Raytheon rectifier are invaluable aids in the making of a 
reliable radio power unit. 

Look over the Raytheon-approved devices. They are the out- 
standing radio power units by reason of their highly dependable 
performance. Today, over 700,000 receivers are performing at the 
height of their efficiency by being powered with Raytheon-approved 
light socket power units. 

Your dealer can show you a Raytheon-equipped unit exactly suited 
to the needs of your receiver. 


RAYTHEON MANUFACTURING CO, 
CAMBRIDGE, MASS. 


can buy it with full confidence in the integrity of its 
‘makers and the performance of the device. 


; Ray theon = 


be an_ objection- 
able offset on the 
castings. Small 
steel flasks are fre- 
ntly used for this work: however, in 
the pinholes must be refitted, | 
Rather than bush these holes, one 
foundry found that it could ream out the 

holes and fill them up solid with steel 
br bronze welding rod more economically 
| Afterwards a new pinhole is drilled in the 

tal.—A, S. Jaaiesoy 


Frank ole to. be 


Aw op piston ring, if slipped over li 
shafting in a shop will 
sid. and scrape the sh 


L. Brows. 


‘Te only surat nlf austin fe 
ra al fies te 


fs ready for the latest developments 
‘in the Industey. 


A. C. Operated Tubes. 
Rheostats, potentiometers, and ad- 
justable fesistors.(semi-variable 


te Ratio, Lamb, Forats 


‘The"SELF-ADJUSTING"R 
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im 


On Parade 
Tn Camp 


Your “Musical Pal” 
THETHER. you're a Scout or not, 
ll find a Hohner Harmonica 
p 


ica. 

“Then thousands more bought the 
fascinating new *Chromontcs’ a 
harmonica which supplies 
and fla, so that you can a are, 


thousands 
‘Ger started on the “Marine Band” Har 
‘monies NOW. Or, if you have already be 
technique on the “Chron 
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System in Surface Grinding 


“The snap ange sclecte asa example of the 
Jroblems ‘encountered im surface’ grinding 


centered, and both ends hardened. ‘Then 
they are ground cylindecally straight 
tai fhe tothe exact length in 2 V- 


gage so as to have a 
parallel surface to 0 oT an 


start with, the regu Ten 


lar gage grindin 
wheel is mounted 
dressed as described ~gainp?~ 
before. Do not stop qaino rome 
the wheel, if it ean be 
avoided, ‘once it is 
ready for grinding. 
"As indicated in the drawing of the 
gage, the top A-B is ground first, then 
sept CDE: side F is mere squared up 
‘and the 2.470 dimension is finished at the 
opposite side. By retaining the measur- 
ing ro in position and using a plug gage, 
the 843 dimension is finished from H. 
Next, side [is ground until the 4.281 
dimension is obtained. If these three 
lengths are correct, evidently the length 
1.468 alo, "The other side ia ground a8 
previously outlined after squaring end J. 
Naturally, when grinding small surfaces 
such as wast feed very I 
‘Dovetail forming tools, although made 
of specially selected steel, will be changed 
more of less through hardening. It is 
necessary, therefore, to grind them all 


hsolutely neces 


fine grain, hard. enous! 
hut stil ot heat the tool in the least. 
For high speed. steel tools a 100 is 
satisfactory, as no more than 001 in, 
Should be removed ata time. in clow 
uarters it is often necessary to feed 
Townwards instead of using the cross- 
feed. "The amount allowed for grinding 
should be about .006 in. 
‘A dial indicator is used for taking the 
depths; the widths are measured with 
ig gages. In this case a wheel 3 in 
Wide Is used, It is advisable to dress the 


"Thia dovetail forming toa involves the a 
Tonal problem of grinding angles exactly 


wheel after grinding each dimension s0 
fs to have syuare corners at all times. 
Before beginning, however, the bottom 
and two sides of the form must be 
Squared up with.a 60-G wheel and the 
form checked for stock on all dimensions. 

As shown in the drawing of the tool, 
the top A is ground first, removing 006, 
Depth B and width C are finished next, 
then depth D and width E, F is then 
spotted on the inside and the wheel 
Worked downwards to the proper depth 
G."In feeding downwards, no more than 
20005. should be removed at a time, 
Depth G and width Hare finished and 
the top of F ground to the correct step 
G). In grinding depths D and G, meas- 
urements are taken from A. 

"The two angles now remain to be 
ground. An illustration on page 78 shows 
ow the angle is formed on the wheel, If 
a wheel has already been used for this 

.. it should be used, again, if 
Avallable, to reduce the eost. ‘The wheel 
should be wide enough so as to have 36 

i, flat after forming. 
The fixture. uscd, 
which is. shown in 
etal below, is set 
fat the proper angle 
with the protractor. 
It should be ns near! 
as possible radial wit 
the wheel, 

When the dressing 
‘operation hax been 
completed, the wheel 
is dropped 90 that it 


comes barely in con- 
depth D, and is worked towards 

angle K until the flat surface left, by 
grinding width E is removed. The 


Wheel is then reverand te ange 
fouched up again by clamping the fixture 
tieards atthe ame ange, 
Angle Lis now finished as previously 
ined, ‘The forming tool is mext laid 
sal width Mis fin 
¢ the right-hand end in 
the drawing, This Inst operation also 
finishes width F, If all dimensions are 
ground exactly, ing both angles, 
the top and bottom dimensions of the 
angular section should be relatively 
correct. 


Another article by Mr. Chamberland 
on the surface grinder is scheduled for 
early publication. 


A toot uved for forming angles on grinding 


SASS Saturated im wee on baa 78 


approval of the INSTITUTE OF STANDARDS. See page 6. 
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Blasts That Saved a City 
(Contin fom vane 28) 


feat Northern Railway completes the Cas 


it will be the longest 


niles from otal to portal. Tre two crews 
bore eight feet Dy nine feet race toward 
fc recently making a worl’ re~ 


rd of 1,157 feet, almost four city blocks, in 
thirty-one dass. 

Every accom, somewhere in this country 
twenty” pounds 


‘explosive is Bred, Some 
heck at those who make an 


ining is co 
Dleted,, Ever he separating 
Process, dane by two men in an isolate house, 
Surrounded by earth barricades, to which the 
nitroglycerin ts run in Teadlined troughs. Here 
the mixture can be agitated with eonipresed 
fir to ool it. The men who carry stall tanks 
OF this uiisiure in so-called "angel buggies 
Tbreak no speed laws. Tt beenmies insensitive 
to shock then forty percent o mor 

With wood! pulp, cornstarch, cotton oF other 
cushioning night dynamite, the 


et ty ae 
inal lf paper and wena 
Fronds are plated i a box Ove large plant 
Tie sity talon pounds yma 
inte priced today wil witha 
rey and dangerous thaveing is 
waking dynamite, 
ters a technical expert, tld ne, 
s compare favorably’ wit that 
industries, But-an accident 
{tory naturally makes mare mie 
i pounds are mised, beaten, washed 
stalien,tamped aod transported sel 
Dynamite even gues to em, 1 was ink 
ty Sipe Rumell “As mueh bball 
tte been shipped to South Atmerien 


shaps the fst sack 
Ts the en nner hynansite te often used 
nl dereicta:& Newark, 


tory. * 

lant nal icber 
New derey, shark 
ing sack with dy 


ising raw meat for 
bedught a oxen large 
slrks to the surface, dead, and dynamite ts 
Wiaiers use a “killing 
plein 
ane from this 


‘New Jersey salt matshes are 
Aained by ditches made with dynamite 


{@MERGENCY oF wnusl uses of dynamite 
en’ save lives and property. Sauw ia 
removed. Huge 


wells, especially dry ones, ensts 
ies may 
‘esst $300,000, ‘The ise of dytiaite in the oil 

elds, however, removes much of the risk. 
‘Truly, dynaiuite is the modern genie of the 
bottle, willing to burrow in the earth, ft rock 
r water, even quench roaring fires, at the 

ng of ts masters! 


© 
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| 21 JEWEL~Extra Thin 


STUDEBAKER 
The Insured Watch 


’ You Save 30% to 50% 


An amazing offer! Just $1.00 down brings you the 
mous 2 Jewel Studebaker Watch dene om 
‘ory, Balance fn easy monehly payments. You 
we uly 304 So. Lowene pricy ever named 
‘equal qualiry. Send coupon below for catalog 

of Advance Watch Styles and full particulary, 


ace Wes hae Bi Tench peo 


‘Brace? Wetes, Men Sr 
‘sno eld dec to you at 

Santoku 

WRITE for FREE CATALOG 
Tha coupon tel wil ving you coy of out bei 
tenant ne Ate 
iow old, ereen ea 
Seel"Sedela 

{Sal ate Eg mone ad gay for ny ony 


Special Limited Offer: Watch Chain Free 


Mail Coupon at Once While This Offer Lasts 


‘Stadcber Watch Guay V5 Sounds 
| O2eRaeE 


123 


ox wil ld she bocbeae tasters tase ae 

Faby meecive atin pisnat Sear ine 
jeu cal Cavan! vineat s aoge amma eae, The 
Jortlore pot taper wish butt flee cock re cond 
Pcie cosets over tees font sees tee 
tas end Sean, ma neta rd a te comet. 
apres eee ces eerie oe 


I: YOU have not had much experience in woodwork, 


i neal on a radio, tol or sil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See 


| An Easy-to-build Bookcase 
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Sons Adversement intended erdheNowente, ota 
157 dtd S| RP A TB 


Inquiries” 
Produced through 
POPULAR SCIENCE 


Bian tas ca eres 
ea “The Greatest || Busines iter 
Number of kes Se es 


Een ae 


| Sberiorifrens ewer meee vm 


' 


Sees 
Bat 
cree cee 
Siees 
sos een eae 


i 
i 
{ 
4 


tisera to tse POPULAR SCI 
MONTHLY—it will pay you. May 
‘we send. you further information 


an ae 
ist Syadiaate, st Wait 


tee nina ae eae, 


eas, iit are rece cetndoe Pa 


43) Four Ait, New Yor. 
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Amazing 


MONEY MAKING OPPORTUNITIES SECTION 125 


ly Easy Way 


to get into ELECTRICITY 


Don't spend your life waiting for $5 raises in a dull, hopeless job. Now 


and forever . . . say good-bye to 25 and 35 dollars a week. Let 


me show you how to qualify for jobs leading to salaries of $50, $60 
and up, a week, in Electricity—NOT by correspondence, but by an 
amazing way to teach, that makes you an electrical expert in 90 days! 
Getting into Electricity is far easier than you imagine! 


Learn Without Lessons in 90 xs 


‘ACK of experience—age, 
or education barsnoone, 
T don't eare if you don't 
know an armature from an 
air brake—I don't expect 
you tol I don't eare if you're 
16 years old or 48—it makes 
ino difference! Don’t Jet lack 
of money stop you. Moat of 
the men at Coyne have no 
more money than you have. 
‘That's why T have worked 
‘out my astonishing offers. 


Railroad Fare 
Allowed 


1 will allow your railroad 
fare to Chicago, and if you 
should need part-time work 
Tit aniet you to it. Then, in 
12 brief weeks, in the great 
roaring shops of Coyne, I 
train you as you never 
dreamed you could be! xed 
oon the greatest outlay of 
‘icctrical apparatus ever ts- 
ttembied. costing hundreds 
af thousands of dotars« 
real dynamos, engines, power plants, 
autos, “switchboard, “trantmieting 
tations... everything from door 
hele to farm power and lighting «= 
folreised =n full operation every 
dayt 
No Books—No Printed 
Lessons 
No dull books, no bafing charts 


COYN 


Prepare For Jobs 


ELECTRICAL SCHOOL 


HL. ©. LEWIS, President, Dept. 67-73 
500 S. Paulina St., Chicago _Estabiishea 1899 


«all real actual work « 
building real batteries -. > 
Winding ‘Teal armatures, 


cele the sup, Our employment 
Bureau gives you hfetime service. ‘two 
weeks affer graduation, Clyde F. Hart got 
Speratingrealmotors,dyna: a porition an electrician with the Great 
fos and generators, witing sm Railroad. at-over $100 a. week. 
Rouses, cfc, ete: That's © That's not unusual. We can polnt to many 
limpee of how we make of Coyne men maklag up to $600 a month, 
Rimasterlecidan in $60 m week fn only the boianing of yu 
‘dayn, teaching you far opportunity. You can go fato radio, bat- 
more thanthesverage tery or aulcmotive electrical business for 
Grdinary electrician ever yourself and make up to $15,000 & year. 


7 aeding, Get the Facts 
big Pan fi agama Corny is your one great chance to get Into slece 
graduation. Here, in this ‘Every obetarie ie removed, This school ia 28 
Sovidtameas Porenlechel Sars" Zorc eta ye td 
ang nombare see the Sy eabst oh serene eee fae 


knows and fitting you to 
‘step into jobs, lea 


world—can you get such 
training! 


Jobs, Pay, Future 

Don't worry about a job, 
Coyne training settles the 
Job question for lite. De- 
mand for Coyne men often 


' 

1 
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Business Services 
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Masic sod Masial Instroments 


Imentions Wanted 
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‘nayalty Banta Hatt) Sansaswk, Tao Aina main Bae 
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eee 
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priaan ert hae eee 


\eimewea, 


‘The Temple of Heaven, Peking, China 
Origin bi fn 140 A.D thin magnificent olen seid 
Ty the Chase cnet ec ener af the sath 


FOR MEN AND YOUNG MEN 


World Travel With A 
Expenses Paid, 


afin sp i sent et ei 
ore real eee eee Ne 
ree ey eames eg 
pa en 
Sean tata LT Esser eca eat 
Seen Gare canal Sat Ea 
ioe sa ood Sees eam ie tome as 
casi iis Sema oes fo ea he Rade srenng se 
Sp maid hele es 
are = maby art 
SR a at el stort 
penile geiko toarbe 


craters; wat joe Revie 


ited die een nde 
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1.E. SMITH, Ps 

‘National Radio Institute, 

Dept. K-87 Washington, D.C. 
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Salesmen and Agents Wanted 
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America Takes 
to the Air 


Leaving out the purely military ava 
cperated. by the Army, Navy 
Cocge there are thktycoon fly ecipped a 
operation, ‘These re sipped 
ig beacons to ule the fixers 


nipht, with partial or fll equipment. of fod 
Tights for 


sling, loodlighted - buildin, 


Airports are not all that go to make up 
tnurlern airway, ‘There must be beacons al 
along the route, indienting not only the route 

ale Ing places: ao 

i the flyer ta keep on the 
mac as rao dirction fod 

than 

are ae completly 
ber I, the Departinent of {Con 
neree announces, another 8,900 miles and more 
i nny dei for nat ing, Tat 

to be mere 


ith the railroads, 


completely lighted are 


$125 a week! 


Free Job Service 
Recetas 


Dallas (via Kanaas City), Cheyenne 
Chiengo to Twin Cities, Salt Lake to 
it Lake, San Fran- 


spol 
al aviatl 
‘community wants | cea esa eck te 
{o hem station or terminas on an airvay. | Sati ‘ie 
entiment is aroused and land tract side or te 
Purchased for an airport. "Then the Pont 
Use Department is prevalied upon to peo 
trom the nearest point at which 
is alread fn operation, 
ice advertises for bi for earring the 
two points. These 
facts are the American aub- 


‘mail may quickly 
bre built-up to a point where the charge for its 
transportation will cover the operating costs of PROFESSIONAL 


Fegan ies ter rhe aa frp OUTFIT GIVEN! 


si ‘And the Post Office helps in every 
bby advertising and the placing of air 


oes at convenient. points, to devel 
business forthe contractors. In Europe mai 


' 
Cargine eaminircanstertionstcrameren’ | A Million Dollar Institution 
a eee te an be A Back of This Guarantee 


mediate 
operations. "You will find the 
fal lines om the map on pages 10 and 11. And 
lover most of these airways passenger lines will 

the end of 1927, Last year 


yatanteefy 


- Training and 
Eruployment SCLVICE 


America Takes | 


o the Air 
ad fom pare 14) 
ruenger routes by ar operating no and five 
thore have been annoubeed for early installa: 
tim of passenger service 

‘One Gan rile for am average cost af fficcn 
eats a mile over these airway routes. Fi 
New Work to Boston, 220 miles, Ue frei 8 
Toy trom Cheyenne to Pu 
mules costs #43 forthe 
Might between Seattle and 


pds, om which one can buy 
| of tickets for $160.” Over the Ch 


«Above 
Your€éyes 


F YOU'RE earning » cont leas 
than $00 a week-—elip « 
Get ° 


| Each willearry twelve 
gator, and a steward. The one- 
{2 the neighborhood of ‘800 
dollars is the price of transcontinental air 
ticket; the rail and Pullman fare is $140.1 
it takes from eighty-seven to ni 

to make the trip by the fastest t 
i it in thirty-one to thirt 
ho 


service is tha 
provided 


; they are relieved at 
‘he crews of railroad | 


passenger service starting from New York or 
in Francisco to overtake the farthest 
tain that cate reached in igh 

ure may be the frst important develo 
of croucontinent air travel. The saving in 
ime would be material and the cost approsi= 
mately the same per mile flown. 


"HERE in an American program of commer- 
Gal aviation which is already challenging | 


Bs 


INCLUDED 


teen 


and pilots more fa 
passchger sevice than 
Fy has, and with the rss 
il themselves af these nes 


Send Coupon Now/ facilities ‘we shall soon have more people fynr 
Rese means of getting somewhere in a hurry, than 


whom the 
from New 


ty. of fying’ to Bost 
fork in. two ours. and 


nl 
e ‘2 plane equipped with even 
tmodest sleping cam (Conitel on asf 
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POPULAR BOOKLETS OF 


SCIENCE 


Little Blue Books at 
Amazing Bargains— 
About 15,000 Words in 
Each Book—Your Choice 


—Order by Number— 
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Make More Money 
Read the Money Making Oppor- 
tunities on pages 124 to 151 of 


+ | thisissue. 
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America Takes 
to the Air 


venionces a passenger could leave New York 


‘with the night air mail at 8 o'clock, breakfast in 
Chicago, 


spend aa entire business day there, 

(tevening and be back at his desk 

Felock the next morning. 

Aru it won cont hi about $840 as aginot 
aout 


we future. Bat the 
iv has plans for 
llanca, designer of 
‘monoplane, has plane for a 
can luxury service na exemple in th 
Wing De Lire® service between Low 
ddon anid Paris, on which eighteen. passengers 
seat lus wicker cain re ci 

‘hree-propller plane at 100 miles aa hour 
find ‘are served. with meals ‘en route 


‘un the principal Barapa al om 
Le rae cart on regular rie rates 
{0B passengers ‘over ota of 1,000,000 


aples 
Smit he Meiterincant An a Fun 
‘his great 

European ayatem. And in the lst yete par 
any there have been great impruversenta 
tog facilities andl arrangements at ir- 
ports for the comfort of pamenger. An in 
portant development ls the icresee in express 
nd freight. service—a. phase of commercial 
aviation all nits Tafancy” in America, The 
in America of 


igo. anu id Cleveland. These 

‘carry no passengers, but during 1020 

{1,085,339 pounds ‘of ‘express inatter 

ugo route and 600,197 pounds 
between Detroit and Cleveland. "A total of 
1,130 pounds of espress matter carried in 1986 
hhotweon Detroit and Grand Mapide by the 
Stout company’ is the only other record of air 
express service in America, 

Me Amer ‘of mind in considering 
rviation has been to compare the airplane with 
the automobile—as a. deview primarily for 
private indi 
Carrier. Th 


mt deo 
‘ituatlon favorubly with Uhat of 


Europe. There will always be. individual 
faviators, and their number wil increase: but 
that the time is close at hand, or even within 


reasonable speculative distance, when flying by 
individuals will become popular enough to 
cell for ‘nerial traffic cops it seriously to. be 
doubted. Tut five ruironls are already’ con 
sideringextending their service with airplane 


not displace the old so much as they sup- 
plement thers 

Travel, now in America —as for several yea 
Europe. The thing we have been talking about 
for twenty years is upon us. Our young men, 
emulating Lindbergh, are eager to fy. Our 
‘capitalists for the first time see aviation as a 
practical business enterprise. Our plane build 


fers are giving us better planes than ever, our 
fngine designers more reliable engines. "Our 
iports are established and more are on the 


‘way. Our fare lighted, Everything i 
et for America to take tothe ai 
‘America docs 
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ou Daring Young Men 
Seize Life's 
Biggest Thrill/ 


WWIEET shrill could compare with 
this—what spore could bring 
you the tingling, breath-taking ad- 
venture of this fascinating, "new 
occupation—the game for men with 
sporting blood! "See life—win ap- 
Platsechrille—big money—seep i= 
to a field of excitement and daring— 
away from the monotony of tame, 
narrow humdrum everyday life! 
think what Aviation 

offers you. Thrills such 
as you never had before! 
‘The praise and plaudits 
of the multitude. And a 
chance to get in on the 
ground floor where re- 
wards may be unlimited! 


Amazing ‘Airplane Bitser 
Opportunities | for: tasrete 
Aviation is growing | Anne nce 

so swiftly that one can ier 
hardly keep track of all | Arnis Rheteersehy 
the astonishing new de- 


ments. Air mail 
routes, bave just. been 
extended to form a vast aerial net- 
work over the entire U.S. Airlines 
and airplane factories are springing 
tp all over the country. Men like 
Henry ‘Ford are investing. millions 
in the future of commercial Aviation 
in Americal The possibilities are so 
tremendous that they stagger imag 
ination| 

Everything is set for one of the 
greatest booms in history. Big for- 
tunes came out of the automobile 
industry and out of motion pictures. 
Big fortunes will also come out of 
Aviation. ‘The development of Avia- 
tion as an industry is bringing with 
it a call for trained men. Those who 
qualify quickly should find them- 
selves on the road to unusual earnings 
—success—popularity—and  prom- 


Pick 


Easy to Become an 
Aviation Expert 
Get into this thrilling business at 
once while the field is new and un- 
crowded. Now—by a unique new 
lan—you can quickly secure at 
ome, during spare time, the pre- 
liminary training necessary to get a 
start in the Aviation Industry. Ex- 


perts will teach you the 
secrets—give you the 
inside facts that are 


Your 
Job ! 


essential to your success. 
And the study of Av 

tion by our method is 
almost as fascinating as 
the actual work itself, 
Every lesson is chock-full 
of interest—and 30 ab- 
sorbing that you actually 
forget you are studying. 
But best of all are the 
ultimate rewards you 
fitting yourself to gai 


Send for 
FREE Book 


Send the coupon for out new, free bookl 
Opportuniticn in the Airplane Indust 
snasvally interesting, reads like a 
nd gives vital facts about 
‘Aviation you probably nev= 
fer even dreamed of. You 
fowe it to yourself to at 
icase read ie. We offer ve 
2 free copy. now. No abli- 
gation. ‘Mail the coupon 
{or yours today 


AMERICAN SCHOOL 
OF AVIATION 
Resteen Scevigt Arngs 
soentserkattg 
id 
=a re 


re 


LETTERING 
learn at Home 


inna 
‘TECHNICAL AND IwoUSTRIA 


ig an ane 


‘Beko Beate ae eae ce 
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Why We Mob Heroes 


(Continued from yage 26) 


makes the touchdown beings the whole student 
Tandy to ite feet with a roar. But his exploit ix 
useless. The students don't cheer madly their 

tine 


the primitive souree of hero ur 
ship.” Te isnt haued on a mental ealeulation of 
Sails conurbation to Inanan welfare it 
from the opportunity our idol's exploit 
offers us to expreas socially-balked energies. 
Modern life affords few outlets of a prac 
tically useful kind to the reserves of emtional 
power we have inherited. But comtests of 
{Endurance an physical prowess do bring them 
‘out, Tn a game of tenuis You se up sore 
energy than in the pores oor. But 
Thard game of tennis makes you feel fine, and 
painting the flaor tires yo 


N OTHER words, the emotions of the tennis 

‘contest tap your energy reserve: and lke- 
qin the emotans af watching Lindbergh com; 
t for supremacy with other men 
it the clement peasrahly release your 
CCovntional reserves. 

Tut had one of the other contenders, 
Charabertin or Bynt, flown frst, our enth 
siasm—and the consequent publicity—would 
have been something. leas than it was in 
Linhergh's cae, To understand shy Lind- 
berglt was called, “the greatest hero of the 
tages" we may neglect the features of the Paris 
hop that’ would have made any one of the 
Ayers fara 

Tats forget the international rivalry, the 


fate of Nungesser and Cali which harrowed out 
of dearatised the perl ot 


ae 


Pepelce el ive vent tn w deep desire by 
eifidentibention with Lindbergh 
‘chances that, Lindbergh 


pleasant ty do a0 because of 

te te ace, "He sone ink we 
© {two hops across the continent. 
When the iile runner coms up from behind 
and beals the leaders out at the tape, we 
burst out lungs ia cheering. ‘The trailing con- 
tender who pastes the others in a final grocl- 
Ting spurt thrills ws because he symbolizes our 
‘own situation in life. We are always trailing: 
somebody is always abead of us. We hing to 
Pot forth superhuman eforts and dash into 
The van. We spplaad the man sho does: im 


tackers kept completely out of the 
We barely" kaow ‘their names, Hence our 
interest wes oot divided, we waa in the ena 


‘coolly he 
reamed us as 


Tindergh flew alone! But in 
termi hina ater cach, of ot 
Lindbergh, making that ight. throu 
snd darkness inthe wlitade which we dread, 
artery, when etrnting the shen 
Tie cave oan cod fights batile single 
handed aguinst & wild beast: but when the 
Uihunder ‘ured he fet his helplesanest and 

a company. ‘Those of "us who fear 
{irunderstora tla’ are unreasoningly happier 
iT we have company. 


when Lindbergh 
tu felt Waguely as if we had 
feat of uni 


‘deen more hopelesly lost than bind Lindbergh 
fallen into the oean where a chance ship 
‘aight conceivably have rescued him, But 
Tigrd war tot alone. Te ulbergh, the 
freelance, the "yi ‘wh fascinated ws, 
We ag ide or ethasian over several 
people, ‘The returning general must share his 
soy yuh ne eatie ‘Even Peary, i his 
du ty have mipport 
tbr race, which 
enthusiasm pon, in 


tur to concentrate 
Tt tere wat nobody at all to share Li 
Lergh's trivph. Hence Uhe intensity of hero 


worship that engulfed him. 


‘Once the outburst is over, the hero ix soon, 


forgotten, ‘Who were the round-the-world 
Miers Who made the daslight 10 

It from esto const? pular hero 

ine hit ata.” "When Jack 


om onl didn't Bight, the 
m, When he put on the 


tant wit 
asses they raed around hi. Gertrude 
Perle, performing in tank in vaudeville, 


not making the financial success predicted. 
Even i (day. ie already passing. 


N- CROWD hysteria over each, succemive 

Ther, we exhatist the energies which his feat 
typified, and for the time being are satisfied. 
Another hero, who represeats another of our 
ideal selves, replaces him. The secret of it all 
is the innate wish to escape inesorable reality 
hip. annihilating time, space and. mortality. 
Lindbergh ad his day hecause he approx 
imated two out of thess thres desires. 


Microphone Beats Ear 


thes the 
Ireard i 


vas able to pick wp s distant abghtingae’s 
ine tithont rentneers wll 
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Airships 2, sid Years Old! 


For. instance, 
Alexander the Great, 


which the wearer 
‘could walk along the ocean bed, while others 
Ihave it'a diving bell built of glass 
‘We Know that asbestos was worn on the 
soles of the feet of the priestesses of 
in G00 B.C, when they walked over red-bot 
coals at the ‘annual festival in’ the Greek 
Temple of “Apollo at Bastabale. We also 
‘know that the ancients had a method of fire 
i 


WE Ait at the maine rere 
to fumigation to rid their temples at 
fie A’wellenown esarple of this wat inthe 
‘Temple of Hereule, on Aft. Octa, Greece, 
where the gods had been invoked a free the 
ialing ot pest 
‘We have read that on Mount Larysium, 
in the southeastern district of Peloponnese 
which was called Laconia the feast of Bacchi 
a lara i the etapa, and hat 
Tipe grapes were produced in testimony of the 
Favor of the godess. Now we learn that ot 
hhower were responsible Yor’ that pretended 
time 

‘And--of interest to. this goneration— 
Phitarch, « Greck writer under the Roman 
Empire, ‘tela ur that the physicians the 
Homa peat Terie 87 AD.) were 
familie withthe use of bitter almond to pre- 
vent drunkenness, ‘The presence of pews 
‘ida the almond has n nobeing eee 


Plows 1000 Acres a Day 
‘Contin Srom sae 00 


planted, cultivated and harvested at the right 
tng, gine are fair than men tnd hr” 


lectrety is playing. aa. increas 
portant role in. nypiulture, ‘The individeal 
Elects plant has found countless farm cus 
tomers. ‘More and more power lines are being 
run through the country. “Electric motors even 
For auch heavy power requirements ax feed 
finding and enslage cutting are not infre- 
Lighted barns spot the countryside at 
\ and literally millons of hens are awake 
ted early on winter momnga when an alarm 
lock throws au electric avite, and hop off 
thie oom to ent food and lay ore cep 

Fewer farmhands are necessary when one 
an with m tractor ean plow four to eight 
times as rac aa he could with team. In 
1830 one farmer could hans twelve acres in 
ropes today he ean take care of thi 
teres; A bushel of wheat under- primitive 
method required three hours of human labors 
tw ten eniten lf. 

‘Other inventions soon will make it po 
for atl fewer farmers to do the sane 
Engineering students at Towa State Col 
under the rection of Prof J. B. Davidson, 
Ine nearly perfected a plow that 
without any Inman attention other than to 
ini fel and Aotomatially comes 

id, reverses, shifts and reerowes. Another 
tuanless plow favented by Fo. Zibech, of 
rand Isand, Neb, and demonstrated at the 
University of Nebraska, was deseibed in 
Porctan Sesser Mon for August 

"As mote farms adopt the proved mechanical 
auivantages of the day, a reduction of at least 
threnty-five percent in the mimber of agricul: 
{ural workers willbe posible without reducing 
food production. 
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L. L. COOKE SCHOOL OF ELECTRICITY 
Dept. 36 


2150 Lawrence Ave., Chicago, IIt, 
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Make More at Heron pages 124 to 15t et te Tan 


RAILWAY POSTAL CLERKS| 
MAIL CARRIERS—POSTOFFICE CLERKS 
$1700 to $2700 a Year for Life 


134 


[ARTOONING 


LEARN AT HOME 


Fora Few Cartoons’ 


JUST read the following straight from 
the shoukler letter and you'll see why 
we say that the Washington School of 
Cartooning can prepare you for the big 
pay field of Cartooning, in your spare 
time, at home, by mail. 

“The enclosed cartoons,” says O. A. 
Tokrant,a Wisconsinstudent, “arexam- 

s of m ess in drawing. T have 
Feevived $270 for these and the encloed 
letter will show that Ihave a ready 
ket for my work in the future. ‘The mak 
ing of cartoons has been one round of 

ensure andenjoyrent as wel ax prof 
Hable to me. 


Cartooning Pays Big 
‘There's no more attractive or highly 
paid profession today than Cartooning 
Milions of dalars are spent every year 
‘on cartoons. Capable cartoonists earn 
from $50 to $350 a week. Learn to draw 
Sidesplitting comics right at home in 

spare time through this amazing method 
tRat has already been tested and proved 
by many. Washington School Graduates 
No special talent or previous training 
needed, No drudgery. And in a very 
short time you should be ready to make 
money drawing cartoons. 


Send for FREE Book 
‘nes handsomely illustrated book has just 
teen printed, which gives all the mast up-to- 
date Information oA. the wooderul opparts- 
nities im Cartoon, ad shows how this star- 
{ng method enables you to enter this Bel 
Weal abut oe sent thee ave 
‘what they sty-actual reproductions of thir 
Trork—how they made ‘quick profs while 
dying." ‘This attractive book will be sent 
‘without cost or obligation. Sed for it. Mail 
Coupon NOW. Washingion Schoo! of Car- 
toning, Room 249K, trre-asth St. N. W 
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When Neptune Scowls 


(Con 
appeared leaving no clue us to 

‘On this night. when the moo sce down 
on tranquil ater, the captain never let the 
iidge “Hydrographic seports stated Usst 
Keebergs vere aft here 

hier tates sher tre cick thn cap- 
tains ick pe me stat speared to bey 
Tuge allver clit ‘arising’ from the ea. In 
another instant he realized Wt was an icberg 
iat had soeaked wpe his course. 

THe remembered the Tilenic He reiem- 
tered the 750 sone io the berte bere He 
Knew it" would be imposible to swing hi 
ap abont quickly enough to mis the jagaed 
facial stain 

Within two scons he had ordered full 
steam astern, changed his course and bead 
Grong tt fof Rating ter 

dt "The vemel' bow cave in 
Poke a gene ton inns of by tamed 
tipo the deck 


MTR, crew dincovered thatthe upper prt of 
the how had struck an overhang uf the 
erg which had atc vat ie a halon. "Thi 
td a reat gh ju ee the war lve. 
It" tad crushed the entire how, even bee 
that line, the ship ail would have remained 
Atal, the expla Figure. because of the 
ritght.tuikhead. faced abut tent 
iret af the br bythe bles for just sich 


jan was driven hack 

crew were eatight 

‘and killed in the wreckage, but the captain, 
‘setiling his craft heaton into the berg, 

i saved 750 

‘The bridge is ing 

in eben two ships collide. Had the captain 


Cllsion with the Bling, a small fre 
Harnegat Shoals one March night i 
Davy Jones wold have claimed him and his 


ay 
‘Tie Sopua, homer! bean. wan feting 
Through the fog-blanketed. waters 
en the Bing Muck he tare late the Hners 
ern, tearing le big erg for rstaat 
to enter. ‘The Sapsa staggered an trembel 
Hielore she was back to an even keel the exp 
tain ieeted the closing ofthe bullead 
doors of the water-tight compartment just 
tthe engine ror, bt the farang water 
threatened to buckle the dors. 


HLIEVING the ders wus! hal ng 
covagh te wake New the 
sqpain bended thre and taped Teach 
ie Aapa othe Bats the sth whore of 
Bete taand. 
me ofthe most costly accidents occur mot 


meister Hackman, for instance. 
120,000 cane of ail she was tied up at 
her pier in New York taking oa the lat few 
thoteand pourva af cargo. Then: Bang! The 
heel af a stevedore's Iaad truck struck the 
Wheel ‘of another stevedare’s truck. Two 
nves of inflammable liquids toppled from one 
‘of the loads and one went hurting into the 
Tall.” Twenty-five feet below, it hit anther 
ox with such force that sparks flew. In- 
‘Santly there was an explosion. The cars 
‘was destroyed and the ship 
‘One would hardly expect 
happen to a steasnshi 
fire, explosion or collision. ut tha 
rately what it cost the U, 
reomition the steamship St. Poul after she 


"The Government had just taken over the 
‘St. Paul for transport service. She was being 
towed into her slip when 400 men working 


rom page 36) 
‘hoard her noticed a decided list to starboard, 
‘The men scuttled for their lives, 

‘ts the Iaat of the workmen reached the 
fet bad the Se Poa eee oer ber 
her masts and superstructure crashed again 

the pier, then stapped, anda 

she tank. ‘The exact cause of th 


"Tere are “eyed dog Tray inthe work 
of ships, ns well arin the canine world. These 
‘innocent hystanders” often are victitas af 
peculiar accilents 

“The steamer Curdea was ane of these 
fortunates. "On the night of December 6, 
1017, she was ane of m score of ship in 


harbor, Members a the crew were 
ferweasile eping or writing Ch 
Siriaas Tin renal maa "ok 


‘the 
Mont Blane collided with the steamer Low, 
laden with Belgian relief supplies. 


[Tet peta erin wh ton 200 
Viiv snc a enormous amount of 
jing, the” Cwrac's mperstracture was 
own soray” and her hull badly damnaget 
‘Tawed to Sew York, she was found mg 
gM feet in the miki,” She seemed bo 
Jesly broken. But she was too val “9 
Totton to give up without a Bight 
‘With nfnite patience 
seaincers et statu 
ol hw they stcreded (swell worth pasin 
along ta others. When the Cwraca was placed 
ft graving. dock, care wan taken to 


he ahi 
Hine he 
ke ure that the Veawel wi 
jonas laid out for her, 
reat to bring the portions of 
tthe Iull—bow ‘and stern—in perfect align- 
‘ment a0 a9 tallow for patch over 


relive the vtrxin on the 
‘rkmen with torehen 
‘the ate! platen atthe break tn 
tie Walt allowing ‘the two endo the 
Ship 't settle toward the eel blocks as fast 
{the water was pumped from the dock. 
‘Mice seven anda half hour of pumping 
the dole was entirely free of water‘and’ the 
tieo ends were testing om the blicke. ‘The 
Ciract had ten brought ack om ienight 
Tine Keel Shipping men who watched the 
et aly Ci pretend oe te 
host difett repair feats ever pertured 
“Tho. hurricane that visited the. south 
Atlantic last summer, piling harbor “erat 
eh ap the ang Mant ad ater 
ports ced ating more tha ie 


inarbor of Pisco, Peru, lack in 


ITE Water, doubeered gunboat wl 
had asen seevies in the Civil War, anchored 
it twenty fathoms of water, was farthermont, 
from the Pisco piers ati consequently was 
the first to feel the Tull force ofthe moun 
tainous wave that ene in froan the sea. 
“The wave bit the Wateree full on her port 
snapped like strings The 
‘ext instant the gunboat was lifted igh 
the wir, to the very enest of the great sen wa 
land started on its mad journey inland, 
‘Over the piers she went rush andl 
roar, across and above the waterfront shan 
‘cipal plaza, "ost and 
town Tike a fretisied. levine 


Uumbling, twisting, turaing, until, at 
Drought up with « crash agsinst a hillside 
three miles from ber original anchorage, 
‘When the waters subsided, alimost immedi 
ately, the Wateree was no longer a denigen of 
the sea, but a mute monument to the mighty, 
and sometimes weathful, gods of the ocean 
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Next We'll See to Paris 


(Continued from page 25) 


snious and original method of scanning. 
You will recall that in the method employed 
end the face of Herbert Hoover from 
tonto ‘New York, the Tace was 
seanned by’ an are light beam, which 
Screen acess of ty parte ees "Ts 
ished by means of a whirling disk 
cturedt with a apical of fifty holes, through 
the beam passed. 


BARD employs not one, but three rotating 
disks, "Instead. of sweeping &. narrow 
‘across the face in a succession of Lines, 
nates the entire face with flament 
lamps of 800 candlepower. ‘The first. of his 


ixtoen lenses placed in sta 
rangement s0 that each focuses om the photo- 
Cletrie cell’ different section oe strip of the 

ve lenses are arranged in two sets of 


pe 
Photoelectric cell is « wcoond disk punctured 


With numerous apertures and turing. 4,000 
revolutions a minute, ‘These svifly moving 
tis iter he ht ye fom the eur 
find this have the eflect of breaking th 
into smaller fragmenta. ‘To give il fer 
frni'to the image, third dk with a singe 
firal slot rotates nt 200 revolutions mim 
Hrtween the second disk nnd the Hight-ensi- 
tive ell 

"The combined effect of this complicated 
rangement of revolving disks isto enuse the 
nge of the face to fall_upo 


Tight of varying 
traits ther nt areti 
rent of corresponding intensity.” This chang. 
ing rent hen is amped 


nd reproducing. cn 
uinal face. All thi 
to human ‘eyes not only docs the succession 
of Tight patches. become a complete image 
wstantancously, but the successive 
themselves blend together into lifelike 


one wo rapidly that 


ADIN the Bell Laboratories, television 
syste 


depend om the perfect ting. one 
ther, of the rota 

ti reel 

Ae tor 


synchronized, ‘Bain acco 


es is hy pling to the tra 
Popkin sh slarnating cortodgeersies 
{fom which current is transntted tothe 
receiving station. ‘There Stix ammplied and 
controls the speed of & synchronous alternat- 
ing current motor, 
Thaint is confident that television service 
wil be established om a com: 
aces, he says will be fase 
‘Miantie on a wave length of forty 
five meters. Of his visit to America, Baird 


oon 
are i 
Bierce eee 
Spe gle aa eyes 
area, Mien 
ote as ootes cle 
pees 


OUR OFFER: 


Your first step— 
‘The inventor should write for our blank form 
RECORD OF INVENTION.” This should be 

signed, witnessed and returned to us together with 

model or sketch and description of the invention 
for INSPECTION and INSTRUCTIONS FREE, 


Our Four Books Mailed Free 


to Inventors 
Our Mlustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents, 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Provec- 
tion, Information regarding Trade-Marks and unfair 
competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries, 
and secure Foreign Patents in shortest time and 
at lowest cost. 


Progress of Invention 
Description of World's Most Pressing Prob- 
i lems by Leading Scientists and Inventors 
| ALL. COMMUNICATIONS AND. DATA (STRICTLY | CONFIDENTIAL 
INTERFERENCE. AND INFRINGEMENT SUITS PROSECUTED. 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY YOU SHOULD 
HAVE YOUR CASE MADE SPECIAL IN OUR OFFICE to secure protection, 
save correspondence and obtain early filing date in Patent Office. To 
Preparation of your case send $25.00 on account with model or 
ich and description of your invention. 
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His legs’ 


What mast en weal fey nl hems 


om 


‘Srer'the work Uber 


Eee erate 


oo ROMP SG ABOU 


ot EE eee ee 


A House of 30 Servants 
(Conia from pas 


for center kg ofthe take ant he utes 
‘countersunk in the table surface. 


‘size of wires is even more important. 
It would seem that we might leave this detail 
to the building code and to electricians. But 
the owner who does this aften gets about as 
much satisfaction as a hungry man who enters 
‘restaurant and aaks for a plate of food.” 
With “THo-volt service the ordinary” lighting 
ireuit will take care of all small appliances 
between vacuum cleaner, dish washer, fan and 
rerngerator. More current is veeded for heat~ 
ing ‘and cooking apparatus, which require 
heavier wire 


Eve appliance is 
bby the maker wit 
Ey tis satege aod the Terk a ncpirs fa 


which the proper size of wire can be deter- 
‘mined. For example, the ttal Ia 


by 110 gives 26 amperes, 
the necessary size of rubber fnaulated. wire is 
(0. Here is a table of wire sises aa pre- 
scribed by the National Electrical Code: 
‘Amperes Boand 8, 


tage sen sue vho basso tre oe 
nd ot every electrician has one—-wil Spr 
Sie ig a ht the ie umber nl 
Ss tition ce dnante Ie nay wen ox 
‘eoponding fractions of an toch, an No. # i 
iach, No 10 abe eae 
Tiow mech apperstn dows, the Caltwell 


totices the Wilference between this and. any 
‘other tastefully furnished dwell 

‘enter the living room we 
mantel clock. Is that the ry 
— 


ashington. ling and no setting. 

fx forever and almost monotonously correct. 
‘What is this other litle clock? The radio oon- 
tro, which doses out sleep-music and exercises. 
Gate walls teat netmometer of cour 4 
fBenmoat at seve glance which keeps 

house temperature within one degree of the 
desired point. throughout the winter. | With 
dock contra the het is kewened to amy pnt 
‘at ight and brought ‘the morning. A 
bell tinkles faintly. The hostess picks up 
sminiature receiver and talke with » daughter 
Uipstair. ‘This is am interior telephone that 
‘connects the principal rooms and saves steps 


oprktaar arrears 
| Tes beak ts 
Beeb eo 
ly Coen it ok 


does the work of several “slaveys" in grinding 
bflce, beating exes. chopping meat, slicing 
vegetables, mixing batter, making lee cream, 
sharpening and polishing knives: and finally « 
large electric range with oven and clockwork 
altachment. You may put the raw material of 
fs dinner in the oven im the morning asd leave 
{the house for the das. At four p.m. the lock 
turns of 1000 watts of current. Meat snd 
vegetables are brought to a roasting temperax 


ture in half an hour, when the current automat 
cally switches ff. Cooking continues for an hour 
ands half with the heat stored in the oven bs 
walls heavily insulated with mineral. woo 
‘When you retura home at six o'clock dinner is 
ready to serve. ‘Take a frosen dessert from the 
refrigerator, make coffee at the table. The 
‘ost of cooking that meal, at a power rate of 
five cents per kilowatt hour, has been exactly 
‘two and one half cents! 
“Yet some people say electric cooking is 
expensive,” T remarked. 
Yes, L know uf fas 


servant be trusted to manage an 
ectric range properly?” 


URS have had no trouble, We had 1 
‘Negro maid who not only did every: 
thing corrects, but’ taught here, after a 
[Ear malental adjatnentsunad rewienny 
che pugs hat woe 
‘curent cont Tor apparatus in gener 
i surprisingly Tow. ‘That versatile: kitchen 
“pane ct about bal cent an Hr 
fagerator averages arid. seventy-tve 
conte a week. An rie fan is half. ~ 
four, while « radiant beater or a band 
one half cents! worth of 


‘current in the same time 


done fr pe 
rats, as fll size range, refrigerator and Ki 
fen unit, are relatively expensive in first coat 
‘while moderate in power consumption, Tt ix 
interesting to note that operation cost has led 
to greater efficiency in the electric range, 
through timing and fnsulation features, than in 
found in the ordinary gus or other Tuel cook: 
stave, Waste and inconvenience go with cheap 


‘The larger appa 


Heating a, house and water in quastty 

age things which “cry 

with any approach to econ 

il bows’ in ge sed with 

Heum bole. lym 
it ranks 


exceanive. con 


‘There is a complete electrical | laundry in the 
Caldwell basement and the oes here 
fs eloewhere: those ite. pilat lights eich 
Heaters dark and al give arn 
Mate aaking macittsor cane device 


INCE. Mr. Caldwell is an amateur astrono- 


propri 
fixed up a celestial ceiling for the children's 
room. Small golden stars dot the blue-white 
‘Ceiling and constitute an accurate astronomical 
‘map with the Great Wear, the Little Bent and 
all 'the other sky animals und persons 
‘where they belong. "The sun is represent 
2 large frosted glob 


sical Ei ‘apparatus, motors and 
devices galore there should be quite an item of 
tupkeep and a source of considerable expense, 
Hut Mr. Caldwell attends to most of the p= 


keep himself, spending an hour a month in 
spering wires, scraping contacts and son. 
‘The vacuum cleaner has a general overhauling 
‘once sear. The electri¢ range haw needed 
‘renewal of heating elements once in four years. 
A washing machine has been used for eleven 
Years and its total repairs have cost under #25, 
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Puzzles on Page 65 
Can You Pen These Pigs? 


diageam 
haw the pick 
we of one poker 
tnten the ‘outer pe 
find depositing i in 
the center will pre- 

arrangement 


"| 


~ 


(O'More formula: that each pen must contain 
her of pairs and an odd pig 


ie 
Contain thirteen 
Iiraces all the othe 
Holding the entire twenty-one pigs. 


An Arithmetical Courtship 
umday, the frat day of the weak, Kate 
ito inary "when the week 
After next is the week before last" "Therefore, 
it Kate lives up to her promise she will marry 
Danny in four weeks, or twenty-eight days. 
wany proposed a day’ earlier and Kate 
ide the sme reply, then on Sunday, 
¥-two days Inter, her prosise would have 
fallen due, 


Moving a Pyramid 
‘The pyramid of cubes may be transferred 
rite No, 1 to Plate No.2 in 17 maves as 
Clas toh Ato 

Poe Diol Btee 
2 Bo %yand Ato 


A Rebus Memorandum 


‘The sign 
four feet for 
foveran L.” An ell x a measure 
Thelen in length. 


‘The Clock Race 


from ich we 
started the prev 
TBo'elock, 


Insane Sleep in Sawdust Beds 


> Hospital, Lesing- 
tee Ky smeog te, en aie 
soit of Chat insti 


Zoo Sells Elephant Hides 


ELLING patches of elephant hide is the 
unusual but profitable business recently 
‘established at the Landon Zam. ‘The skin of 

ted elephants in museums suffers ex 
ly from the weather: and wort-out spots 
‘be covered with patches of the same ma 
terial. "The x00 has just filled a lagge order for 
patches to restore the hide of Indarani, an 
lephant that died a few weeks ago. 


Answers to the Sam Loyd 
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MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


SCIENTIFIC AMERICAN BUILDING 
24 WEST goth STREET 
‘New York City 
522 SCIENTIFIC AMERICAN BUILDING 
Washington, D.C. 
1311 TOWER BUILDING 
Chicago, Il. 
664 HOBART BUILDING 
San Francisco, Cal. 
s19 VAN NUYS BUILDING: 
Los Angeles, Cal. 


1585 


baad 


Books and Information on Patents 
and Trade-Marks By Request. 


Associates in all Foreign Countries. 


We aetoene 35 Nace Comp /ocdins Rtrancrs 
i FISHER Mec; Co. 


NVENTORS your Wess 
Send for our Guide Book, HOW TO GET YOUR PATENT, 


and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description 


of your invention for Inspec- 


| tion and Instructions Free. 
| Terms Reasonable. Best Ref- 
erences. 

RANDOLPH & CO.: 
|Dept.130, Washington, D.C. °° 


Mechanical 


Engineering 
Learn at Home 


"Eis » profeuion which allrs almost 
ortanhic te men combine haters 
ESN ih shen ge 


a ol ‘ora expereace a th bel 
tow’ the Gukst, bet mayo bale ery 
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‘Trade-marks, Copyrights Patent Litgstion,| 
Handbook shart, Toomechanical 
movers Sent fee on reese 
‘ALBERT E. DIETERICH 
ron in ern ote 
i 


(681-4 Ouray Bldg. 


PATENTS 
Fee PERE 


PROMPTWERS ASSURED 
‘Send draing tel for exaination 
sed 


§, COLEMAN, ra 


pic. 


Eatent Laser 
Be 


WaTsoN 
SANinth Srcer 


Explorers of the Sky 


(Continued on page 31 


balloons” carry sell-recording. thermometers 
sia barumeters Cebit ail ther 
mist ‘Then & parachute swings the nat: 
‘meats getly to earth tobe examined. * Piet 

‘Silsoms arty o instruments they are watched 


as they rise by special known as 
"theodalites.” ‘show bow the wind blows 
miles above the earth. 


15 Cara Sting talon mache 
svt is ares St 
eS Scere Ae 
miles. This is probably the greatest altitule 
protien d nmr 
“Eppes a 

ep gennlted 
Hits nal ie a Wit 
tenons eeereetes 
reper an ee 
Sh Dec ae lng ce 
Seas cgtenieane 


OCKETS may send instruments even 
Prof. RH. Goddard, who has 


fe pepiitins At lower evel snye Ad. 
Soares Owen bat 
ake piste etd Voeshyete tae 
tome plata aid Cresta balloons 
havea "iain tg oat he 


for instance, they have found out 
ER tr atmephere i at at 8 twoeger 
nov the “troposphere—the “ground 
noha you walk dai Put 


‘on your flying toms, and look at its ceiling. 


oxypem, Going up do 
i o degrees for every thousand feet on the 


‘up—elimbing now inte the most exe 
‘lusive known region, the “stratosphere.” The 
few men who have been here yout could pracy 
tically count on the fingers ‘of one hand— 
Gray, Macready, Callizo, and a few others 


‘OU could climb to the “ceiling” of your 
plane, and it woul pet, colder: pore 
sibly'n few degrees warmer. ‘There the thers 
patterns, Satiary, Tr ‘f 
sing to day. And sounding balloons record the 
Sine state of aflairs up to sm attade of twenty 
tiles ot more. 
‘After this stratosphere,” what next? That 
is where = ‘The whole sttor- 


fturora tell us. Somewhere, very likely, the 
stratosphere ends. All we are sure of is that 
fy air above it is nothing like the air we 
Know. 

From their studies of the fight of meteors— 
which First fash into brillinace 100 miles 


Bourges’ Observatory’ in France, is convinced 
the stratosphere ends fifty miles up, and at 
its top consists mostly of nitrogen gas, the 
heavier oxygen having sunk toward the earth. 


“Abbe Moreaux thinks hydrogen encircles the 
stratosphere. Only traces of hydrogen appear 
in the aig You breathe; the rest may be ules 
‘of the auroras spectrum indicate 
in true. ‘This hydrogen might be the 
warm layer the other investigators suggest. 


BOVE that, from a height of eighty we 
‘up to the five hunsre or ao whee t 
i ce are nh att ah Sane 
Paenore se Ae Meer nay ie 
sin, mag” be here 


‘When Capt. Gray listened to the radio re- 
ceiving set he took with him on his record | 
fight, he heard clearly music and voices from 
near-by stations up to a hei 

when they’ signed off At this alti 
evidently not reached the “radio root that is 
believed to reflect radio waves back to earth 


oy 
‘oticed an objet Ut resembled 
etc ot great eign the soutbuesern 
rough field glasses, the resemblance 
Sehished the peticr abt had ¢dant 
angular streamer like a shadow pointing to the 
Xo hallo had been sent up near by, 
investigation showed; moreover, aa far aveny 
as New York abservery sw a smlar object |/ 
Ihut misto balloon. ‘The phenomenon 


With two companions, he rose over Paris in 
herical balloon Zenith to. the then 
traordinary height of 28,000 feet. "Tissandier 


‘This was before oxygen tanks were a part 
of every altitude flver's equipment. Glaisher 
‘and Coxwel, ¢ lish balloonists, barely 
‘missed death afew years before. At 29,000 
{eet both became unconsciots; Coxwell,faint- 
ing, set his teeth in Uhe valve cord aad relensed 
ths pus that brought the men lie to earth 
‘lapsed before further attempts 
then in 150, twe German bullonite Seng 
‘and Berson, startled the world by reaching 


35.424 feet. 
lorations will dis- 
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“Tig that T wish to speak a warn to ye 
n 


| uclimtther anccpet upateadtorieith | Inventors: Protect 


. hat is mo bleed se can git frome | Your Ideas — Take 
biscjispuicnbeniied “Gh smitie, Mares!" MeCutcew'sfae | First Step Today 


PATENTS darkened. “Hast this thing soaked. inta | ICs have swat, racial, nove Hw or 


your head. yet?" What's become of 3 
nats inteligence—anl your hearing? Du 

a you know my hands are tied 
DON'T LOSE YOUR RIGHTS ff | 30s Sew my bance tre ted ca Sylvester's 
‘TO PATENT PROTECTION {ing to hang himself with? T've been told to 
Ke Sytvester handle these trains, and I Know 
‘as well as you know that be can't. I can't 


srs a cy 
Hon Soeeinee pan the lot ofS atest Bo 
Eicon 


Strict Secrecy 
Preserved — Write 


‘cnvince tlhe others—but tonight's perform | tha’ nati spon in hac alee 
nce wil. Then, when one of the gearkonn | i 

Higher up realiacs we don't need this hy 

salaried bungler, mashe we won 

ith lon 


S, but how about the trains tonight? 
nt eave— 


bled up. as 
‘gave the signal 
ard the engine 


to start. Marley’ moved to 
ke one 


“Pretty fast schedule for this type engine.” 
Atking the locomotive expert remarked 
when Marley dragged his weary form int the Sat rine 


the Bire= 


Fray lt sped dw 
maa aa eecan No Charge for Informa- 
Srey ste sanel'n sewn | tHem om How to Proceed 


The Reoklet shown bere sootaine valuable 
Toluiae tn" pate 


To the Man With an Idea 


‘Schedule pretty fast, 
he cha 


man repeated 
‘eal pancection amd at the superin- 


“Tut, tut, Mer. Atkins.” Marley was all 
railroad’ man now. “Ye can't be payin’ no 


eerste nator gossip. JietIuten to 


i oc ae Tention to switch shan 


the let bark ‘an fk at that 
RICHARD B. OWEN feu! he shouted above’ the noise of 
Patent Laver iting caine 
(CBTParknact” Warloaten, Bc VING Bonaventure Station at 9 o'clock. 
Uhe train hore dawn through St Henri and 
Ste. Annes und Gnally Uundeted past Coten 
TRADE =MARKHS Junetion. Lights of the city behind, the power. 


5 il beadlight pierced the slight hase from the 
REC St, Lawrence ‘River, andto Marley. the 
“Frontier Special” seemed to speed alg. prow 


1000 NEEDED | "i: foc ccc. oe iit 
INVENTIONS! |“3": Malu ot fhe epee 


tendent as, with cigar clam 
teeth, he sat staring into the snift-moving 
tunnel of light. For Marley was wrestling with 
the tremendous problem created by. Me- 
Cutcheon's words, trying to fathom the 
‘general manager's exact meaning, and at once 
Fesisting with all the efort of aman given to 
Seine every’ angle of edi, he in 
direct suggestion contained in those words, 
Did MeCutcheon mean that failure to mal 
the time with the new train was the end be 
sought? Would the general manager snerifice 
the sacred prestige of the A. & P. Railroad 
prey to nd the servis of am horn he 
deemed unnecessary to ita personnel? | 
“Be gar. an’ I don't believe it!” be mut- 


More Money | ,..!258 Lest 


Read the Money Making Opportunities. | he see taht of MeCotcr 
con pages 124 to 151 of this issue. [Ee rere the Seeteetee area 
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fecal reper, Renee 
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ay, fer ear Se “al 

aripmeaey aaa ang 
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Pete ane” No spectal ability needed. 
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er re 
Sie s 
Soa ee 
aor see eae ae 
feo rlng egeeenrns 
oe renters Nera ree 
Savas neo 
oe pias 
Railroad? ‘ 
Sy yb rn eo. 


es An Teil woth Not fot 


ic’ Fashion. Turning to Atkins, 


iffcantly 
Bs carrin ut this night 
“The man gave him'n pussled bok. 


© CERTAINLY, Me Mate. mon ee to 
“Then why don't ye be usin yer nome, to 
smell that borne olf” Marley ssapred 
"Shy George, you're righty sie Atkins 
soifled the uamistabable soe coming in the 
cab window At ba driving ow oni 


“The train was crossing the Beaudette River, 
which marked the line between Quebec and 


‘shouted to the engineer. 
writ’ water while I be speal 
‘wured to the dispatcher.” 
“We've gt full tank of water, Mr. 
‘oeed—" 


shut up! Do what Ibe eli’ ye, Ain't al 
jn passengers awake yet? We got to be tak- 
in” water, to show what, we fer, in 
‘case anny o' thim its off to see.” 
The turned to Atkina 
"Puta Keeley on the hot box soon as we—" 
“We ought to atop ight now,” AE ob 
ged ite may ht to put in a ew, brass, 
Marley. That'll take an hour if—" 
“Tis no new brasses we be puttin’ in, oa 
this Marley turoed upon him Bercley 
“Tis more instructions Tl be havin’ fer 3 
whin Uhave a wurrd wit” the dispatcher 
‘When the train slowed for the stop at the 


Se chied tiean ce 
from the heated jouraal 
"Let's got the superintendent snapped 


have to change this brast when 
i ome off Atkin 
“if ve don't 

throttie. 


nid ye tein’ thi. facts to Mr. 


‘vhin be 
Sxleeter win be ‘ought Marley 
‘Atkins throw = at Macey 


in ct th igi at at Kanna” Me 
snapped. "Takei say Ind He fave 
Renal, *"Fignowheclswe wie 
Proatice Speca! sipped al 
night, Marley unfolded bia plan, 


instructed Atkins. “Run her around the wye, 
‘$0 shell be ready for the eastbound in the 
‘mornin’. Til leave the fireboy wit" ye to help. 

il whin the other 


‘attending steam hose and 
tensder and baggnge car. Grasping the pit: 
Titer he pave the engineer ig 
tal. Driving box now ablaze, the new engine 
was side-trached, to make way for the 431 
Pantin trom the effort of coupling up the att 
hose, Marley hurried along the side of the 
tender. Nearing the gangwny he paused 


*BREGAR, ties fing job paintn’ chim 
hays Lie done” be sual 


ery excape him, Some 
ang tack by the walls of 


nutes Marley attended his 
firing. Then he sank heavily’ to the seatbox 
where his coat and vest had been thrown, and 


West of there 
Don't 
make Toronto on time.’ 


ARLEY slammed the Gre door shut with 


‘some thought tot 
ff that Kind in the service, the kid that was 
‘fraid to nin. Jones was one of the fewa stolid 
plladder who ‘could note tired to fast 


‘his igh, TL could be tak hold rough 
‘ef eye caupt Heh cf the needle on the 
ine cana sight of the needle on 
steam gape and he reached forthe ‘scoop. 
Bocrvend cad foryard be sweng fo 

bry se rth henping shovel he Satered the 
tool pon the bri bed of amas tn fs 
‘ave "The apd of the train was terre, and 
as the engine rounded sharp curves he found 
Precarons footings Catnuto pr 
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‘upon the threshing apron of sheet irom which 
cvered the space between engine and tender. 

“Tunnel!” yeied the engineer. 
With a single movement. Marley slammed 
the firebox door and dived for the sathox just 
fas the train roared into the black pit. Weak 
‘and alittle sick he slumped, his heart thuraping 
Violently. Hle had forgotten about the tunel, 
how the flight of the train into that tube 
under a short hill would draw the Bre throage 
the open door of the firebox, to burn and sear 
whatever substance it met 

‘Now that the danger was passed, he com: 
rmenced to feel the effects uf the strenuous 
His "aces ache fr the naccastoned 
strain of firing. and his eyes were almost 
blinded from the glare of the feb 
{ried to Bigure the distance to 
ton, where another fireman 
of his bach 


‘ervelling toil hefore he would be free to aur 
Fender his scoop to 


nay 
Bat you Know “Carel 
Deal yore goin’ to get — 


fon Marley. For with an excited shout he 
leaped for his coat, to drag out notebook 
Muttering aloud the words of his message a4 

m down, he addressed. the train 


train onters om the fly at 
Kingston dt, "Prontier Special makes no 
stop for fresh engine crew 

The t 


‘Ye'te goin’ through to Toruntot" he called 

he engineer. 

That d be a violation of the engineer's 
Mr. 


hnappil 
‘An we won't even slow down at Kingston 
Junction, 
tions 


ed “Card 
glad Fl be to pay him—to 

a dey sneered 

ung hard pied 

hea mam Ba 

2 coup for Shee hundred ales 


UH, an’ will ye listen to the lad!" 
Marley sorted. “Do ye believe I 
Mite-A-Day"” Mate 
1 kid ‘gloves an’ sittin’ ima rockin” 


the engineer boomed. 
An’ you'd better load that fre. Well burn 
' ton of lignite on these nest hills 

hoars that followed. were hours of 
physical aguny for Marley. Painfully weaving 
‘on uncertain legs, every muscle erying out in 
fatigue, even his calloused hands blistered and 
bleeding from contact with the rough handle 
‘of the scwp, he stoked the engine to main- 
tin steam pressure sificient to meet the de 
mands of an engineer whose soul seemed 
Isessed with the identical idea which drove 


ae pony 
ia ofthe ka 
Gackinetrnd Drang Course 
tan and oe tin on 
iene Bete tha 
fate kag a inn your wae 
Hei Ved dar ie st far eet 
Rosas 

Boal eee 
Spl Beeacea 
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Haybg you can’t do, aw 
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orth a try. Don't you thin bo? 
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(Continved from pase 141) 


‘The enginner svunded the whistle for the 
tiation to which he added s ahril momage 
fer. the cordactor: “Pick op. train ordess 
‘without stuppine 

Down » me laden trees standing stark 
inthe moonlight ey rambled at ty sales 
fn hour Leaning frm the ea window, Mare 
icy hooked hi arm. throug the tevin onder 
hoop eld left by the operator. Then King- 
si etn at tid tno 
form fled with a noisy group of people ho 
hha gathered to view the new tra 

“An hour later «shortstop was mn ata coal 
cote. Marley attempted tect ta the top 
the tender to pil dwn the water pout, but he 
senkcexhausted tothe cal ple 

Rest yourself a moment, Mr. Marley,” 

sete en 
tig woter spent 

“me fer Mariey shed. 
sme Sor tryin’ todo? 


“THEY were sliding aly 


again, now to 


flash by ‘on the opposite 
track with 

“Must haye been Number 12," the engineer 
remarked. “They're right on Didn't 
they have one of the new engines out of 
Torumta? 


Marley gasped, “but ‘twas no 
chances I take wit’ Use not bela” able to 
te two trains at anct. T have the 080 reads 
at Scarboro Junction, an’ make the change 
theres before they loge meh time wit” hot 


rivers. 
Then they'll Lancaster— 
pick up the one we left rationed the 


"ET will an’ we change at Searhoro J 
*ETheywill,an we change at Seurboro 
tion, st ue wan which they let-—which 
the bath of 


Montreal, an’ Sylvester an’ the reat! thin 
smart Tellers thioks they've wint all 
he explained. 

“Some achemer you are, 
engineer grinned. 
Uh ire tow. Were right on ie 

‘Marley grinned proudly as the train glided 
‘along the ‘arrowlike roadbed paralleling the 
take, 

“tia glad Tam to hang up the old oop. 
But if iever I become a Greman, Joby Us 
fer the likes o° you T'd want to fire,” he added 


‘The agen ofthe a 
was now practically assured. Hurting it every 
bone, M rey climbed stiffly from the engine 
ftnd boarded the lncontive wich was to pl 
jes data 


how in the keeping of railroad 
the connecting division 
coal-grimed man dragged his weary 
body’ toward the telegraph office 

il ye ask te depatchct how Number 

12 wint into Montreal?" he begged dil 

“The operator spoke into his telephone, 
“Right on time, the dispatcher says,” 
saan replied, “he naks who it if that wants to 
Know 

“"Meself, Marley.” ral 

*Lthought it was vou, Me. Marley," 
the operator. "The dispatcher 
McCutcheon, want You 1 cll 
telephone at his home, right away 

‘So it had come, the call for a resignation 
that couldn't wait until business hours! Ah, 
well, he bad been between two fires, anya; 


would have demanded his pound 
And, now that he had put the two tra 
the Ontario division on time, he had d 
general manager. In winning, he had lost 
But the victory (Continue on pave 148) 
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(Continued fom page 142 


diastrou as it wonld be to his fatore, 
fet without is wemse of triumph He hed 
faith with hime and had wfeguarded 
cw reputation of his beloved rear 
ji april aly 
he muttered ns he aoght = telephone 
Eeyerwhat Cd be dont me ov el wan of 
win efuaed to obey me erders. Be gar 
ein 1 oi’ fr te 
dy. he ropheste, am 
waiter tee 


support, but. wi 


.” the general manager began, 
ou turned the trick 
ght 


“Tis no tricks T be turnia’—an' ye 

to knowed T wold’ 
MeCutcheon's delighted laugh stayed the 

Vitter words Marley would have uttered. 


“[ es 


AN you put 
explained 
Daniel 


‘weariness slipped from 
garment, “A feeling of happy 
Possessed him. 
“T mean yo 
Daniel 


aren't an alick as y 

McCutcheon laughed. 

tight have known you couldn't Keep all those 

fine plans under cover. I knew ‘all about 

those engine changes you had lined up. ‘That 

locomotive expert you had out 

was a man selected by Sie Sa 

OF conse, hee» 

telling me- Sie 
formance of 


decided that 
railrond—without Mr. 
new engines, 50 


Sylvester and thse 


“But, Me. McCutcheon,” Matley_ in 
rupted, “keep ‘em both, the mutt oa Sylvester 
ngines too. We can use 


success in the traife 
‘You think you ean get along with Sylves 


Roman “Cannon Ball" Found 
PXCAVATIONS of the third wall of the 
City of Jerusalem have unearthed relics 


qi 
nit of catapult by the 
Homan besiegers It also has been discovered 


Grasshoppers in a Glacier 
GLACIER fall of grasshoppers isthe 
tingnual sight that confronts stray 

iste frum the Yellowstone 


re-covered formation knows 
1s Grasshopper Glacier, pure white with blue 
ice beneath, i filled to & considerable depth 
with countless numbers of the frosen insects. 

so from this novel cold storage 


fer angler's bai 
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How Animals Make Love 


‘ontinued from pope 20) 


1m, all the while bellowing at the 


‘aud bol his 
rt the female crabs 

he would run ahead of her and assume 
‘pose again. This flirtation continued until he 
revived some attention or gave up in disgust. 


BUT fin the petit sortie 
tee Bae ey nea siete toe 
st ree ese ne ee 
Ce eee ten as 
Sith rae eencae ethos 
pg Ee 
cate eeee 
ry a 
sama ioe sigel sess ek ie oa 
on ees ie ds oe 
Any ts al braght tos Ing tee 
ty py oa 
es trp ah pe eas, th ses 
ap 
Pecilieetareentetenten tees 
and he replaces the leaves as they wither, 
pe 
a ee 
feter Omak ic tove el oor oat 
Se eee ree 
Sil fal dover! ag Atta gers 
spits aids» ht ight fet Ugh sre 
sees Set ens 
crt Boece te 
Saocbicag Und hn cares tomes ee 
“ie ens oa at 


wvagant, preparations are 
completed, the male preens himself for inspee= 
tion and stations himself before his bower. He 
‘drops one wing, then the other, all the time 

‘up a concert af curious whistling notes 
tended to engage the attention of the female, 


iad ay 
ics 
pay i 


a nioat, 
on ar gt tl Pe 
dis ee ‘dress ball. The dazzling display 
‘rich ths Builds mae wee 


all the males suddenly lft their wings on each 
and ith m quick rane 


species, 
For about twenty seconds the males exhibit 
their superb adornment, rigidly holding their 
Ppesitions and delicately'quivering their wings 
{fo give a sparkle to their translucent feathers. 
‘The show ix finished by a mad, excited scamper 
bback and forth along the tree limbs, 


Moexocamy jis the rule among birds, at 
Teast for ene season oF asin the ea a 
the merc wre fra ste hr The 
‘monogamods instinct i frequent al 
Sut the ater realm of erature life, alos 
promt na ane wncmin 1han 
tothe ru, or Sighting sundpiper, 
Borer to sabia socky fs wise 
female des the cortng The mal of th 
species at inating time sprout, mayniBcent 
Tuller collars and ear tufts, each male dine 
tinetly different from every other, Edmund 
Slows, Haropean naturalist tells how be has 
Sat the ae pipers aeee 


ai ris loot 
fate to ber i 
ara around, any 
rie rom the proud 
the have been 
he whole alla 


‘Fe ena may ny fa 
Earaicte 
Tather sbeepahly, pretend 
Siny wokecoel aout 

in some bird species the females nctualy 


ge fre mate the yr wer 
iicae of thea, Tin male of te 

Ceorting ta Flot Howards Hngsh orth: 
tient, mfpatesoriward tweet ors before 


the females and each establishes himself i'w 
restricted nove, in which \no other male is 
Colerated. “Then the warbler begins singing, 
both to advertise himself to eligible females, 
fand. to warn off neighboring males from. his 
territory” When the mate arrives, the two pair 
for the season. But if two females happen to 
arrive at once in the same none, they” settle 

‘out. The male 


& 
History, however, offers its his opinion that 
bird notes constitute a language expressive of 
il erent ction 

ingenious simile on human mariage hax 
been iscrvered in the wedded harmony. prac: 

‘universal among the birds, according to 
Cire David America ‘mi 


feist Tod thougout the miner, even Uti 
; otecieses ready to 
Tata of interpreting axial curtain in 
terms of buns tchavioe, however, 
Hisnles. wonders ‘how our own lovesmaki 
‘woul look to am ‘external intelligence, an 
Snks if would ot be wer for ut to foraake 
‘ur assuined superiority and frankly interpret 
‘much of hema behavior frotn the animal side, 
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Whirling Wheels 


(Continnel from pase 84) 


‘They gave him a tip as to where a deserted 
carriage factory could be found. On another 
‘one of the ribs—the vertical one—was a 
foundry run by Leland and Falconer, Leland 


said, Leland, 
tir he catching om. Met 
yet? Look him up: he's di 
Title interested ourselves 


E. Olds 
ving things. We're a 


(ein that case maybe I'd better take my 
deaningae— 

Don't let that you, Mr. Hertick, 
We're honest ake at him gin, aed 
new that he of room forall of 

iT guess. € tet herent 
Plant we'ne interested tn He Ie 


Seal 
Detroit Automobile Company 
‘ret our designer, Mr. Font. 
Mr. Herrick — 
‘Gn another rib, 


ick building next door. 


‘extending northeast, 
was an old building that had housed a carnage: 

p. a frame structure perhaps seventy feet 
im length that backed up to a railroad. Lang 
fand narrov. its dusty floor resotnded Hollows. 
beneath Gils solitary footsteps. Its walls were 


‘marked with long-dried streaks of vermilion’, 
blues, gree 


ind bincks where painters had 
from their brushes. Not tach 


‘been the paint room. Its floor wasan inch deep 
with dried paint, and it smelled misty’ and 
cobmebby. “A good place, Gil thought. in 


which to Work out » neW iden for two eylinders 
that had come to him: to begin the more 
volved construction of a four-eylinder motor 
that he already had drafted in the rush. 
‘There was a lean-to shed at one side of the 
fling be cok we that for hi be wat 
the had real one. And, because the place was 
far beyond the ear line, in a section that for 
tivo blocks was undevel 


Ave yo quit 
come—after the show! 


ore, and you haven't come to 
sce nie once. Even your letters have been few 
tand far between. Jim has been here several 
times. ‘Ie has changed, Gil. Te is not nearly 
ts crude as he used to be. He is friendly and 


the day when she broke down in such an un- 
ladylike manner and cried before an outsider. 

“He has a new transminsion, has he? she 
would comment when Gail would quote a bit 
from one of Gils eters. "That send 

low much do you suppose that cost? As mich 
as carfare to Boston? Well, it's time for ten.” 
a 

Mr. Wenden and he drove to Elmont and 
buck without a stop? (Continual o aye 135) 
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Whirling Wheels 


(Continued from yage 145) 


Hemarkable! That's forty miles, isn't it? How 
many miles was it that Jim tonk us the other 
day?" Knowing full well that dim had bragged 
‘aisty” and not knowing that he had stretched 
it nearly double. 

‘There were many such ways, and ( 
nored them all until, as time went on, it be- 


came to resist their implications and 
stv to real the memory of warm eyes 
Tras working for her and toward 


py 
porch during those f 


imes, on the front 


days, in the speeding. 


oping wagon that he had bailt with his own 
Slender hans, in the letters he wrote—with 
‘delayed be 


quite often an Tor bei 
‘nse of a certain mechanical pre 
‘ahworbed him. Was he really in 
for was it that wagon? That thought finally 
‘came and found expression. 


Y tston ot unin b, 
“Selling stock to bome parties here. 
mike tetas pm soa tro? Cot a ce 


ine out 
THe ke nd acted th man of ir, Jt 
a Title crudely, perhaps, but her mother 
Ledinbyady Tot invades ‘one’s farm environ- 
ment in ad 

Yen, they're the coming 
Gaa fs too ‘noay and unreliable as they 
sired a se the thoroughfares of 


ing to make his wag 
‘Wells you never can tell, 
aye bl do tse day. 

[Ar You are oa wat opto Bat 
Gail wrote. "Followed by—"Why don't 3 
take up electrics? ‘They seem to be much more 
reliable.” And Gil with m litte factory just 
ieginning too! 

Vat ele was he laboring for but trip to 
Boston anu all that it meant to hima? How 
could he labor ‘night. and ay but" forthe 
Knowledge that aes at leat, was sure of him? 
‘er the ore” Of course Ror then he wo 

ve & prize to lay at her fet: now, mathing. 
Shey andthe joby and-the futireall were 


twisted together like a rope, and Jim wast 
teat Why bras Sin cling ad ning 
things about 


thout his work?" Dia't abe tedertatd thet 
there was another way wf making love besides 
iis on of Tretia enlace ber «cowl 

‘rote that, fiercely. were a 
Jim Wenden to be mastered, a indeed it was. 


HL, drove through to New York that 
‘November of 1900, in a race that was run 
alone. Tt was the hottest, mast nerve-wracking 
Contest that head ever driven What if there 
were no actual competitor vying with him? 
‘here wat ch more threatening, nvile 
cone, always just abread—Jim We Wt 
Where were no definite prise bung wp? There 
was a vastly greater posible ition 
ity the publics making’a markt for his frat ten 
inabouts, then twenty, thea—, That meant 
more money, with which he could develop his 
tro, then his four in a factory so large that it 
‘might turn out as many as one a day events 
ally. On and on those dreams led iso. This 
runabout a thing accomplished, as good as he 
could make, the next advance was living in his 
iad. All to one end-—Gail. 
‘She had replied to his letter: “Allright 
tact so mad about it. Come to 
Hosion—after the show. Tim sorry you can't 
‘come before, but you know best. Jim will be 
here, too, then. He is going to advise us about 
= Uipabronl that mother thisking 
Which made him remember the triumphant 


Jook inher mother's Gail had 
consented to return to Boston with her. How 
‘conld he visit her before the show? ‘This trip 


trough was carefully planned to a schedule 
He’van aig eter rom the Mayor of De: 
tri tthe Mayor of Now Yo 

rive on the eve ofthe show's opening. He 
Taking a newspaper man along 
2" eemeyed. alert young. man who would 
‘rite up every incident of the trip. 


reno us nto ok 
ol pet ibe wos avg, ek 
another almnt Graben Sve men and 8 
Fowees te aasetie Cot teen ou rapier at 
Foose ier fy ota 'a 
Pinay far nd tren altered to ult thi new 
Gord loncections lia ant won dapat 
Res phy beth were sly sphere in 
Teather backed hy cl springs, ‘he ol dan 
ard wes pre,” Intend slanting prow et 
tie wind nad uppted » storage compartment 
facut be feet he iy ale tad boc 
Alping rear deck coocelad te tank, oe for 
fei sa oe fr water hh wa 
the ci in mm ila be 
neath the foor by n pump driven rg 
feton pulley om the fhe. The 
Ser the est theo 
the lower portion of i 


le part of bel 
the fywhedl. Tastead of 


1 ene ft cg fe hon 
sa uspend the: bly om two 
Tomgitadinal omen, alacng them firmly to the 
Yokeended round front ae 


‘The rear springs 


“The steering hat 
he had, attached: 
‘warning bell close to the hand grip where hi 
hum could find In the venter 
the font he had hung the latest mudd acey 


lene bieyel headlight, Tt was & pod -ooki 
runabonty save fr the box of spare part aed 

on the rear deck in th instance, and {a 
in yod reciag trim. 

Cleveland the firt day, with « reception 
comanttee Lo greet hi when he wanted on 
fear ip th rete cup on the ea a 
bearings pour sme ol inthe erankense, and g> 
to bed. Brtfao next, with w parade 
‘iting om the outakirs to exort him 
{oven there must have been ifveen of ther 
{hy nutemobile waa beginning to catch ot 
‘thre wore pele! the land 
alleys of New York State, and troubl 

foie, Te w 
fhe hgh tei 


etme et et te 
‘th Eedps hat etter coped igh oe ped 
ines sc wich no bruger ant Ti fee 
Seirtechask fon tea sta te ae he 
soped oat Tos ropes tweak aod 

a sstsmaapen tor Le ieanaese 
oi maa 


Epgretizhinet 
EE cases 
Sep eas 
Be rete veras 
cena or eee 
Soe ae eee 
Eyam 
cap tae tere ie 


{he asic had to be straightened Bat ve days 
Jnter—fetes te than Win had mad 
to be are 


bicycle cop fo ‘trafic! 
ork hal advanced to the point where 
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Whirling Wheels 


(Conta from pave 135) 


through Central Park without being arrested, 
hnut it seemed that one coulda lenve « mick 
Stained vehicle at the curb long enough to 
hangs «set of tres wichout frat cbtaiming « 

rade permit. Here was where the newspaper 
man proved to bes feiad in need. While the 
odrich men were mounting a new st of 


ties, “he Jeo uy on the tclepbone and 
arranged for Gil's release. And during that 
time Gil was told af « brand-new tire. 


ew type Mich 
Tt was 'a double t ea 
vanced clincher arrangement. A rin, shaped 
in cross section like a double hook, was riveted 
to the 


felloe of the wheel and carried wing nut, ac 

ceo Ietwren the spoken After the mate 
rere firmly screwed tight, thereby wedging the 

rabe's projecting exigea into the ho 


‘the inner tube was 


drove his travel-stained runabout, mud and 
fall, dimetly’ into his booth at the Madison 


‘veins, and all the strain 
had wot been in vain. He 


1 the five-day trip 
for delivers 


topped directly in 
Tefore, direct 


L was surprised. He had not been think- 
ing of Jims at the moment; now —wa 


Tight and bechecked: his light brown derby was 
cocked a litle: his shoes were brightly pol- 
{thed. Gil, who had been spending his money 
ea was far lew imprestive. He 
Wed dwn aii atended hand 

‘Guess {won't riak it again,” he suid with a 
leon his ean face, 


"You dont say sot Well that’s fine! What 
company yout working for? 


if 


ly: “Who are you doing now? 
‘Tim stiffened and sobered. 


Vehicle Corporation,” he said 
“nd forming « 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if yo: tack 
MANDICA’ Ronen 
‘You cannot attain business or 


service jobs, from teaching 
allege entrance. In fact, em 
ployers of practically all worth-while 
tions demand High School train- 
‘You can't hope to succeed in 
the face of this handicap. But 
can remove it. Let the 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 
‘which has been prepared by some of 


America’s leading professors, will 
broaden your mind, and make you 


keen, alert and capable, It is com- 
plete, simplified and up-to-date, It 
covers all subjecta given in a resident 
school and meets all requirements of 
‘@ High School training. From the 
first lesson to the last you are care- 
fully examined and coached, 


USE SPARE TIMEONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years, 
‘You will enjoy the lessons and the 
you will gain will well 
repay the time spent in study. 
‘Check and mail the coupon NOW 
or full particulars and Free Bulletin, 
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AVIATION : 


The Sun Rises 
offering a great new 


Opportunity 


HE big new field of Aviation is open 
to every ambitious young man. 


‘There are 53 different trades in the in- 
dustry, many ground jobs. ‘The business 
ishumming. Manufacturing of machines 
‘and parts is growing by leaps and bounds. 
‘There are now 4,000 air ports operating 
in America—6,000 privately owned 
planes, Men in Aviation earn up to 
'$100,00 weekly and more. 


‘Wide awake men are needed as mail 
pilots, commercial flyers, instructors, in 
spectors, riggers, mechanica at flying 
fields, besides the thousands of positions 
in factories. 


Training gets men 
ahead in Aviation 


‘At home, in your spare time, you can 
{earn the fundamentals of Aviation, Lieut 
Walter Hinton, first Trans-Atlantic yer, 
and his staff of experts will guide your 
instruction from beginning to end. 


‘The Aviation Institute Course teaches you 


Spal Ayn is 
brent 
‘he, Toattat 


Get al the facts 
‘bow the taste 


‘Aviation Inntivate of U.S. A. Suite 29 
Ji West 45th St. New York, N. Y- 
send me withgat obligation = Free 


You may 
cops ot" Rvinion and You 


‘Age (Mot under 16) 
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(Cantina fom page 

changing horses in the middle of the stream? 

‘The Amalgamated Automobile Company of 

the Work, capital seventeen million dollars, 1 

ith another European engine, may 

‘You going to make this one out of 
iP 


here, Gil—" 

Vell, luck om the stock-jobbing. ‘There'll 
alway oontinued, then stepped 
‘side ax though Lo pass on 

ut Jim stopped him with a hand laid on 


foolish questions. "You know what I've been 
doing without asking. Abd I know what you're 
‘doing. too. Don't forget it. You were going to 
beat te out with electrics, weren't you? Now 

ree es gins pone, ot 
Well" be left it unfinished. 


JP neha sory: “Maybe wel ty 
with Consolidated Electric’ yet,” he re- 
torted 

‘Yeah, the Selden Patent; T heard abwout it 
You will comteul the world, won't you, Jim? 
Reminds me af some tall L heard once abut 
racing. sprockets." emember it?” and. he 
talked away. To be overtaken by one last 


il! What's the latest from—" 
led and interrupted bi 


i was meh too busy’ the meantime, 
ing the newly formed National Association 
‘Automobile Manufacturers, which included 
parts makers as anociates: making « strong 


prove the rand: 
Miepecting the inno 
‘othing of the press of affairs that « man 
‘verge af suceens encounters, Until— 
‘Saturday. The pompous white-haired geo- 
tleman who proposed to sell twenty runabout 
hhad had « conference with his—""asmociates, 
Ihe called them. ‘They had eome to the coneli~ 
sion that runabouts could not be sold. The 
‘mud-stained 
ile were only curious; they were not buy 
ers. Did the ‘who looked at a giratie 
‘No doubt the runabout 


* ig he 
Bal ey apps 
se meen Ba os ea 

het pane eee re eee 
et Se eo ee oe ene eee 
Lathrge lpm pr eons 


{eng aro the country ke that rad 
‘about it in the papers. 
‘nd from Jim: "That's @ nice re 
working on, Gil,” with a twinkle in his black 
ryes. "But it ain't ane, two, three with mi 
‘Could Gil sumnmoe ane more sinile? To have 
all these things come at onee—with Jie a 
founcing treachery 
twas worse than any hammer Jock. But he 
Oh, that? T sera 
have the drawings? Tltsend ‘em to you as soon 
fas [get back,” and he turned oo his beel and 
Walked away. 
"To find himself standing beside the inclined 
wwouden runway om the roat of Madison Square 


Whirling Wheels 


inden. How be got there he could not have 
‘but there he was, 


E 
lf 


jus 
(At 


ise 


Sou? ‘That was wonderful thing you did, | 


A 
ate? tl! gue Ree Hoh 


Git's de plant? This | 


YET icing. “No ebltation 
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ae iee ne 
See pant 
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Whirling Wheels 


(Coninged foom nace 140 


ching a runabout pufing up and down the 
statio Kill. A demonstration of hil-climbing 
sft woah halt prt way up, en start 
‘ou agaia: stop on the way down, then up some 

we. Marvelous—on a rund bil by band of 
ce planks! Suppose that well dressed demon 
ator had to deve for five days on the roa 
Gil had come over! Well, at that, the man was 
probably telling his runabout. Tt wasnt cor 
fered with mud” Tt wasa't graf. 

yar poy Me Hei 

armed slowly, and saw two 
young men with exltement in ther faces, One 
‘ras taller than be, dark and dapper 
Tame's Mortom, Chas." Tot 
ae, with Preckten on his beak of moe, and 
rel hair, "This is Fred Andres 
timate to talk?" 


Tub peas teehee 
EiigticTs te oe 
oy toner nit See 


they had closed door behind them. Gil hesi- 
tated. To thee it ma 
‘of consideration; to 


ave wemed a moment 
im it wan the time re 


Tiey stopped a one soon another 
hoa eh Ws dag ths alg 
" ‘Then they laughed. ined them. 


oing to talk,” he suggested. “The two 
strangers looked at oe another and cue to 
‘9 silent agreement at once. The tall dark one 


took 
WVEWE wt 
Wane 
os ood bans 
"Dont Kaoru gi tat 
sn bat tks prety god 
the way Chen foreign casa Sor 
ition like ee ought orbs abe to sl fe 


ropostion was not worth conaiering. 
Fou ought to be able to sll ity." 

one looked at the red-beaded one, 
who smiled and 


‘ded assentingly thea, whereupon the redhead 
‘seemed to bristle with a surge of energy. “Sure, 
he with a glisten in his red-brown eyes, 


i he had planned to, 
0 by rail. But out of the conference with the 
two men of his own age another item of news 


“9 


He Climbed from $1,800 
to $10,000 a Year! 
Can You Match This Record? 


Eight years ago E. J. Dryden of Laredo, 
Eger) Dosen tara, 
Team rege tet pace 
sree eclayof a a saa 
a 
ee pee 
Suture and persistently following it thru to success. 

perenne ear 
soeeiisrtes rr te rote be it 
Pe ara compr reid 
apeoprorerin ing ad 
‘came Business Management, to give him 
ee 
theremin ee rasner aes 
Rieranee 

Be cncams hemi 
ae : 


for Free Outline of 
‘Increasing 
I acomparne 
retool oe 
tbe tings ls outlined i 


lan 


i rey 
sitet ma. 

sraser eae 
ibe at 


ig ou 


ANY MAN sho can read and write and 
non pair of pliers can become an electrical 
exper "and fee hiel rever frm the 
ong hours and drudgery of «small pay job. 
"And you can learn the BIG PAY 
sion of electricity right in New ¥ 
therheart of the clectrical word 
100,000 job.” At the mame tte you 
frarning the BiG PAY profession Sou ean 
te enjofing the sights and wonders of New 
the modern Bagdad. 


Be an Electrical Expert 


Graduates of the NEW YORK ELEC- 
TRICAL SCHOOL are in demand by all 


the big electrical companies. Or, if you 
prefer the independence of m business of 
your own, there are thousands of op- 


Portunities for eficient, dependable, men 
Uo" besome elaine antinetrs. “When 
you nre your own boss the money” you eat 
Take Ve hmited only by your own energy 
and bility 


Personal Instruction 


‘The NEW YORK ELECTRICAL 
SCHOOL Ie nots errenintcne, scat 
You fara. y-doing--by personal instruc- 
tion om fullsize standard electrical eau 
he personal mupervision of 

tite nm Voce fine SPs 
enfant Kw Pathe sere 


‘Contge Sat Show 


We Ral ceis‘ur twntererstery bales. 
‘The NEW YORK ELECTRICALSCHOOL 


40 W. 17th Street, New York 
AIL TODAY 


‘THe NEW YORK ELECTRICAL SCHOOL, 
Street, New York 
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Contin from pase 139) 


known, had tipped him off toa man na-ned 
‘Tinsley. who was thinking. about opening an 


roung man's busincas” was all 
ihe would offer. “And sav, 3 


‘once something about hearing me talk alsa 


N 


fpet hold of ou. Looked 
Fin uted, and tod Mort, bee 


ORTON looked at Andrews and they 


‘uth laughed. “Yeah,” said the red 
‘We were after you then. Yu 
to.a big chap atid we were waiting to 


defeated man: it had been 
Took! "Fl tell you about 
‘What bout this man 


fete ter 
| seme that Tinsey was 


rat a frend of Mo 
‘sa aquareahooting chap, har ta convince 
but ready to listen to reason. He had been 

to the show on account of 
‘and had asked Morton 
"That was what had 
. The 


Seep hi I help, too. 
‘oes ber nth en arm °F ve 
nL Teed gn a vewspaper there. Heil write 
Wop, Headlines "Twentieth Century Meth- 
suis” Man Versus Miles for Millions. New 


“THEY ta tale ene al that Saturday 

pit, Prine a dlr « pound: and ay 
machine weighs xeven-fifty, "—siscount, deliv- 
tres, all the details involved in the deal. 
‘Then he had gone to bed and dreamed, 


with 


ope 
power plant; shafting, palleys, belts, machines 
Piflue eyes, crowned with coils of auburn hair 
wwith glints of gold init, smiling. 
“Starting for Boston tomorrow morning.” 
Ther when he gut up from a few hon 
1a give you a Feal ride and some great 


i 
4 
i 
t 
i 


vp banging le 
of his runabout to make it legal, and a line of 
Inackines behind. Wine? No blood ever tinged 
with artiGcial stimulants as Gils did that 
brisk November morning. The world was his 
fopster; he would open it and present it, ia 
person, to Gail. ‘The work involved in geting 
Mich & production going? The nigh 4 
inbor to. meet a demand for five times the 


umber lanned for? Not fh 
Gail. "No Led the East 
more gladly: no Hercules ever looked at a 
‘monumental task with less fear. 

Will Gil's fine dreams come true? 


‘The rewards of his long struggle now 
seem within his grasp. Can he clinch 
them? “And what of Gall? After years 

separation, will she still feel th: 
same toward him? Next month's in- 
Stallment tingles with romance and 
‘dramatic incident. 


- =. 
Young outdoor 
| men wanted 


| tateresting, vigorous outdoor workin a growing of: 
Eisai here ene ns advancement oa 
josata who tate tod, Out prevent Geld 


For gualitcaton blank fo sefve in place of 


iSvew a Tbe 
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LFZ6-PXN-ALDB. 


September, 


ELECTRICITY 


Learn at home 


eanty, $200,000 has heen spent in_ oe the 
Hiewiga® Codecs ‘of te" crated Carp 


oe ot ne ara 


of, ELECTHIGITY 


roo. 


TaTERNATIONAL. seuo0 


COLLEGE 
loveneely pracicaltaining. 
ihernenasoeet 


ts ase ie Tran Pree 
‘ease «Chicago Technical College 


export pl 
and ie tio with the times. 


Learn | Cartooning 


will start 
you on the 


A 2c STAM 


road to success. See Money 
Opportunities on pages 124 to 151. 


Here Are Correct Answers 
to Questions on Page 46 


1. ‘The answer to this question 
‘extent matter of opinion. It is p 
however, that the distinction is best 
bby the famous Bay of San Francisco, This 
bay has anchorage sufficient forall the navies 
of the world. 

{Uarough the narrow Golden Gate, 
completely from the waves and winds of the 
open sea. 


2. A number of species of these blind fish 
Ihave been found in cave waters in various 
Barts ofthe work. The best known probably 
fe those from the eaves in the south ceatral 

rt of Kentucky. One of these caves is the 
famous Mammoth Cave, 


3. ‘This is » growing industry on a number 
of islands off the suuthern coast of Alaska. The 
blue fox, which produces the best skins, will 
not live in captivity. ut om these iaanda the 
finds it provided, any 
Tand the foxes 

ld state. The sea 


| _ 4. ‘These are the famous flat cakes made of 
com meal by the Indian women of Mesico. 
‘They take the place of bread in the native diet 


5, ‘The island of Porte Rico, formerly.» 
‘ofthe 


Spanihpomeanion, now mterit 
Ute Staten The tr 

‘name, "Porto Renin ich po 
‘rar given tothe land because of the fertility 
GE the sl and the peat 

in ancient" Spanish ho 
Mate” and the wont for =p 
tere: accordingly. the tranaaton 
Trearure” nleginate. 


6 The Amazon, which, flowing through 
northern. Brazil, is tore than 3000 tiles 
Toag and nearly 30 miles wide at its mouth. 


| 7. Im ancient times this was supposed to be 
fa great whirlpool located north of the British 
Teles, off the west coast of Norway.” It was 

‘were sucked down 


I pomesses tome strong 
movements. So there grew up the legend of 
Maelatrown. 


8. The crocodile lives in the River Nile 
Voranches. Each crocodile isco 
panied hy’ litle bird, ealled the ™xic- 
"The bied picks bits of food, parasites 
‘and the like off the erocodile’s teeth: 


9. This name comes from the town of 
Mosul on the Tigris River in Northern Trak. 
When the thin eloth known as muslin frst was 
introduced into Europe, it came from Mosul, 


10, This is the native name of a priest of 
‘Tibet. "The head of the 

all Che many’ orders of Tibetan monks is called 
the Grand Lama. 


1, Tn the islands of the New Hebrides, in 
the South Sean, north of New Zealand, the 
natives frequently build hutlike houses in the 
trees. 


12, This custom probably originated in 
China. Nowadays, small metal images of 
Buddha or af other gods are made in China and 


‘Eapan and skipped to the pearing Gels of the 
South Seas. Here divers pot the idols into the 
falls of the living pear! oysters. Gradually 
the Hols ae covered with pea.” Years later 
the oysters are fahed up and the pear-covered 
oe tre taken out and sold. 


———— 
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Get in on the Ground 
Floor of ELECTRIC 
REFRIGERATION 


rou at have been 
che roan 
adi 


Taye seen the for 
be 


Electric Refrigeration Offers 
You a Brilliant Future 


Special Training ell z 


FREE BOOKLETS 


New:Class Organising September ta- Act at Once 


SCHODL °f ENGINEERING 


Pounded 195 


Ease Welle Sereet Milwaukee, Wie 


POPULAR SCIENCE MONTHLY 


Counterphase 
635 Chassis 


Bremer-Tully Say 


“Here's the best set you can buy 
for the least it’s wise to pay 


B-T build sets for more money, and by 
Jeaving out enough could build this one 
for less. Any manufacturer must decide 
how high he can go and still find a market, 
or how little he can put into a product and 
still make a sale. 


B-T believe this is a remarkable set, 
and that its excellent selectivity, tone 
and ease of operation will surprise you. 

Go to any B-T dealer and listen to a 
B-T speaker with this new Counterphase 
and we're sure you will come away 
praising them both 

The same set is available in a table 
model as well as a console, with or with- 
out a speaker, 

Hundreds of dealers have found that 
the customer who is “ready for a better 
set” turns to the B-T Counterphase. 

Here's a model good for either first or 
second choice. If you don't know the 
B-T Line send for complete literature. 
The entire B-T history isa record of one 
success after another. 


Counterphase 635 
Price $110.00 


Your Next Set 


What will it cost? 
How will you decide? 


B-T have never built a radio product 
that was not an outstanding success. 
They believe this new COUNTER: 
PHASE SIX will prove to the greatest 
number the most satisfying set they 
have ever built 


B-T B-Power Unit 


The B-T B-Power Unit was designed 
to climinate “guesswork” in operation. 
It has no knobs to turn, no adjustments 
to make after installation. 

Its year and a half of success proves it 
had the right idea behind it,—although 
it was the pioneer of its type. This year 
we believe will see this type displace all 
others. See Coupon— 


OUPON: 


CHICAGO, ILL. 


ies the approval of the INSTITUTE OF ETANOARDS. See pags & 
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Z SSeS: | 
. 2 FACES ARE NO 
——S INCE _ALL es T ALIKE 


! Some men have tender skins, 
others have “hides like leather” 


++ no man’s beard is like his fellow’s. The 
roved Gillette makes shaving comfort 
njoyable to ALL. It has {a shaving 
edge with ample space beneath to receive shaved 
hair and lather without clogging; 2 an adjust- 
ability of shaving edge so precise as to suit any 
skin and beard growth perfectly; {5] a micro- 
metric exactness of dimensions that makes it 
the hand-tailored razor for your face... Get 
a New Improved Gillette today and your shay- 
ing troubles are over. 
“TUE GILLETTE SAFETY RAZOR CO..BOSTON, U.S.A. 


Jend you a apy, foe. 


KNOWN THE WORLD OVER 


The natural tobacco taste of 
Chesterfield is proof that if 
tobaccos and blend are right, 
nothing need be (orshould be) 
added. 


